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a Build your own electric cooler for a quarter 
of the price you would normally pay, 
- make it solar-powered. 


US. ai 50 canapa $5.00 
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des 8929 


MONSTER 


47GB SCSI DRIVE 


Open Windows instantly. Process 
huge graphic and database files with 
ease. Make your file server scream 
with speed. 

The 47GB Seagate Elite is the 
drive you need for serious perfor- 
It features 14 disks and 28 
heads for blazing performance 3.5" 
drives can't touch. The Ultra Wide 
interface makes installation a snap. 
A 4MB cache buffer accelerates data 
transfers. 


mance. 


FREE SCSI ENCLOSURE 


408 330-5523 


A special volume purchase brings you 
brand new drives at low, low PC prices. 
Shop around. Compare price. No one 
else can match this deal. 

Buy just one drive and build the 
ultimate workstation. Or add sever- 
al to take advantage of NT RAID 
performance. Let us custom-build 
your multi-drive disk array at no 
Redundant 
mount trays stack to build arrays 


bigger than 1,000GB per rack! 


extra charge. rack- 


Get the speed you need and the 
reliability you deserve. Get rock 
solid Seagate quality backed by a 
Call 
now! Try your 47GB monster drive 
risk-free. 


warranty of up to six years! 


CORPORATE SYSTEMS CENTER 
3310 WOODWARD AVE,, SANTA CLARA, CA 95054 
WWW.SCSIDRIVES.COM 


Seagate ST446452W drives are PC, Mac, SGI, and Sun compatible. 5 1/4" Elite drives are sold only in OEM enclosures and disk array trays. CSC carries low- 
Be : Scopipaceae Bese fete! 

cost, top-quality PCI controllers and SCSI accessories. If you haven't already upgraded to SCSI, call us for help. No-risk guarantee refunds your entire purchase 

price (less shipping) if you're not completely satisfied within 15 days. Call for your free catalog of hard drives, duplication equipment, and accessories. 


Serving 
Silicon Valley 
since 1964! 


...brings you a potpourri of high-tech goodies for the techno-tinkerer! 
For thirty years we have been your source for Silicon Valley exotica! 


Voltage Controlled 
Crystal Oscillators! 


@ +5VDC +/- 0.25V@ 40 mA 

@ Voltage Range: 1 - 4 VOC, frequency range: +/- 30 ppm 

@ Phase noise, -70 dBc @ 10 Hz to -140 dBc @ 100 KHz 
olfset 

@ +/- 20 ppm @ -40 to +85 C, + 


10 ppm aging over 10 yrs. 


@ Output power: 0 dBm +/- 2 dBm into 50 ohm load 
4-vc 
SKUe Frequency - MHz 2-NIC 
HSC#18002 119.0625 3-vcc 
HSC#18003 7786621 4-RF 
HSC#18004 119.3710 5-GND 
HSC#18005 121.1210 O5 10 
HSC#18006 105.1562 
HSC#18007 103.9895 be ° 
HSC#18008 117.8958 


New...90-day Warranty..............919.95 


Rechargeable Battery Buy! 


Three types of rechargeable battery for a variety of uses! 


Amazing power in a small package! Nickel-Metal Hydride 
(Ni-MH) batteries have the capacity of Nicads without the 
"memory effect. These are factory-new, not pulls! 


@ Toshiba 8TH-F5-F1-AIR, 9. 6VDC at 600 mAH, measures 


4.5° x 1.875* x .25° thick (8 cells in senes) 


@ Appears to have a thermal fuse for over-current protection 


HSC#17871 


$17.50 


SMD Voltage 
Controlled Crystal 


Oscillator! 


# Frequency range: 1,205 - 1.315 GHz 

@ Mode! No. IDF21 

@ VCC: +5VDC, Supply Current </= 10.0 mA 

@ Control Voltage Range: 0.5VDC - 4.5VDC 

@ Control Voltage Sensitivity: 35.0 +/- 5.0 mHz/V 
@ Stability: +/- 4000 kHz, -20C ~ +70C 

@ Pushing Fig: +/- 1000 kHz, 5.0, +/- 0.25 VDC 
@ Pulling Fig: +/- 1000 kHz, VSWR=2.0 


HSC# 18001 $19.95 


Power Supply 
@ ‘LITEON' 145W fan-coo 
@ Perfect for 
@ Note: this is 


ed supply 


bench 1 motherboard test/development! 


not standard tower form-factor 

@ input: 100-127VAC - 5A/200-240V - 2.5A. 50-60Hz 
@ Output: +5VDC/18.5A, SVDC/0.3A,+5Vs!0.02A, +12VDC 
+3.3VDC/7A 

@ Standard ATX-motherboard, disk drive power connectors 
@ Measures 2 
@ New, 90-day warranty 


4A, -12VDC/0.3A 


75° x 4.125* x 6° 


HSC#17973 


Tiny Color CCD Camera! 


@ Last batch of these popular cameras found in warehouse! 
Camera-on-a-board measures 1.87" x 1.3", 1° thick! 
Has glass micro-lens element, not pinhole lens 
DSP on board for auto white-balance, shutter 
Standard NTSC composite video output 
350 lines honz. resolution, good low-light sensitivity 
Uses 4-5 VDC, only 150 mA! Three AA battenes would 
power it for over six hours! 

@ New in OEM pkg. (no box), 90-day HSC warranty 


HSC#17736 $89.95 


Or you 


factor 


can choose a NiCad battery pack in a similar form- 
These are a fiat array of cells, like the battery above, 
with handy solder tabs for connection. 

@ Thin NiCad pack, 8.4V0< 


1.875 x .25 


HSC#17872 


at 450 mAH, measures 4.5 x 


thick (7 celis in senes) 


$12.50 


Or you may need the power ol a lead-acid battery. These 


are all new batteries with tab terminals. Perfect for hobbies. 


security systems, battery back-up, garden equipment, etc 


@ TR1.2-12, 12VDC 


at 1.2 AH, measures 3.75 x 1.875 x 2” 


HSC#17197 $4.95 
@ TR4-6, 6BVDC at 4 AH, measures 2.75 x 1.75 x 4” 
HSC#17588 $4.95 


@ BAT-0063 (x2), 12VDC at 10AH 


6-volt battenies packaged in senes by Best Power 


HSC#17810 $17.50 


4° x 6" x 4’, this is two 


Get the Right Touch with 
ALPS Input Devices! 


Get name-brand quality al bargain-basement prices with 
sé premium pointing devices -- all are new and have a 

90-day HSC warranty. Some quantities limited! 

Alps Adjustable Mouse 

@ For Macintosh computers 

@ The first mouse that adjusts to you! 

@ Three programmable buttons! 

@ Sieek design for comfort, easy handling 

@ Chording -- Program multiple button combinations! 

@ Requires Mac O/S 6.04 or later, available ADB port 


@ 400 dpi resolution, Made in U.S.A 
HSC# 17827 $17.50 


Alps 2-Button Mouse 

@ Two-button type with PS/2 plug 

@ Ergonomic shape for comfort, easy handling 
@ Ultima Driver software v1.3 diskette included 
@ 400 dpi resolution 

@ New, OEM package, 90-day warranty 


HSC# 17830 $3.95 


ATX-StyleMid-Tower! 


@ ATX-style mid-tower cabinet 

@ Power supply included 

@ Three 5.25° and two 3,5* tront bays 
@ 16.5°H x 8.25" Wx 16.5"D 

@ Brand new!, 90-day warranty 


HSC# 80459 $59.50 


pf Halted | _——*«xASC| Electronic 
specialities ca. 


ETL! SECM LILLE LE ES 
Toll Free (Orders Only) 1-800-4 HALTED 


Internet World Wide Web: 
3500 Ryder St., Santa Clara, CA 95051 


Supply — 
(1-800-442-5833) PP y [ =) 


http://www. halted.com 
(408) 732-1573 or- 


Price Breakthrough on 
Variable Transformers! 


You say you've wanted one of these in the past, 


bench! All have enclosed cases, knob and dial. 


@ Model AICVR-SOOW, 110/220 VAC input 
@ 0 - 250 VAC ouput, 500 watts 
@ Measures 5° dia., 6° tall 
@ Features meter, binding post terminals for input, output 
@ New in box, made in China 

r ; 


HSC#80474 $50.00 


@ Model AEEC-1090VR, 110 VAC 60 Hz input 

@ 0-110 VAC output, 1 KVA 

@ Measures 6.5" dia., 8° tall 

@ Features meter, illuminated switch, line cord, fuse 
@ New in box, made in China 


seein 


HSC#80481 $85.00 
+ Model AEEG 2090VR, 110 VAC 60 Hz input 

@ 0 - 110 VAC output, 2 KVA 

@ Measures 8" x 10° x 8" tall 


@ Features meter, illuminated switch, line cord, fuse 


@ New in box, made in China 


HSC#80461 


INTERNAL VIEW 
SHOWING MOTOR 

MOUNTS AND SHAFT 
ASSEMBLIES 


@ SAVE MONEY! 

# For autos, yachts, forklitts, tractors, textile machines, 
lawn mowers...any large or small engine! 

@ Pumps 4 liters in 3 minutes 

@ Mode! R602A , 12VDC powered! 

@ Air compressor option NOT included or available 

@ Many uses..,wherever you need a small, poriabie pump! 

@ New...includes manual, hoses and molded carrying case 


HSC# 17999 $19.95 


S-3 Aurora Video! 


64-bit DRAM base graphic engine MPEG accellerator! 
Smooth video playback up to 30 frames per second 
Integrated 24-bit RAMDAC w/135 MHz output rate 
Glueless PCI 2.1 compliant, VESA DDC 2.0B support 
New, W3.x & W95 comp., CD install, 90-day warranty 
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$17.50 


Visit HSC's Website! 


@ Pay us a virtual visit on the World Wide Web! 

@ Simply point your browser to http://www.halted.com 
@ Site is constantly being revised, please visit often! 

@ Check out the amazing "Gizmo of the Week" feature! 


but the price kept you away? Now you can afford 
a brand-new variable AC supply for your work- 


Laptop Carrying Cases 
@ Measures 12.5* x 10" x 2” inside dim 
@ Velcro-sealed outer pouch, padded shoulder strap with 
heavy-duty swivel hooks, zipper closure 
@ Handsome black vinyl “leather-grain® 
extenor 
@ Cushiony plush intenor protects your 
laptop's case 
Quantity discounts available 


HSC#17662 Large size case 


$17.50 


ISA to SCSI Adapter! 


Model AVA-1505AI 

Single, complete PC connection 

For single non-bootable SCSI2 peripheral 
New, OEM pack, with install diskette & manual 


“<7?o? 


$17.50 
Speciall...wi0B25 adapter & cable....¢ 19.95 


HSC# 17995 


38 GHz Converters! 


@ High-quality, precision by Philips 
@ Up converter is marked 2/4 band, #ML202938-001 
@ Down converter marked 1/3 band, #ML 203038-002 


HSC#18009 Up converter $75.00 
HSC#18010 Down converter $75.00 


Pentium Il/Celeron 440 LX 
MOTHERBOARD! 


Part Number: HOT367 

intel 440 LX chipset 

Supports 266-400 (at 66 MHz bus) Celeron CPUs 
Supports Pentium || processors trom 233-333 MHz 
Award BIOS, ATX Form Factor 

1 AGP, 4 PCI & 3 ISA slots, 4 DIMM skts 
Integrated EIDE/Floppy cont, 2 USB, 1 PIO, 2 SIO, 1 
PS/2 mouse, and 1 PS/2 keyboard 

Supports up to 512 MB EDO OR SDRAM 

Modern Ring Power-on 

includes CPU retention bracket, IDE cable, Floppy 


cable, CD-Rom driver and manual 
HSC#18016 $47.50 


“7?7 7 ee ¢ 


*“--f 


Chiantech ATX Socket 7 
Motherboard 
with Intel TX Chipset! 


@ Part Number: STTM-M201 

@ Original Inte! TX Chipset 

@ General Specifications: 
Standard ATX Form Factor - 

- 512K Cache on board 

Supports EDO/FPM DRAM, 256 MB max 
Standard IDE 1/0 on board 
4-16 bit ISA and 4 PCI slots 
4-5V, 72-pin SIMM sockets, 3-3.3V 168-pin DIMM 
sockets. 

@ CPU Compatibility List 
Intel MMX 200 to 233 MHz 
Cyrix/IBM 6x86 (rev 2.7+), 6xB86L, PR120+ to 
PR166+ and 6x86 MMX, PR166+ to PR200+ 
AMD-K5 PR75 to PR166 and up to 233 MHz AMD 
K6 CPUs 
Supports 55/60/66/75 MHz system clock speeds 
ZIP Socket7, 321-pin 

@ Comes with cables, drivers, utility CD 


HSC#18015 


single rack 


$47.50 


Sidewinder Slashed! 


@ Microsoft "Sidewinder* game controller ... Wow! 

@ New.OEM package, high quality for fast action! 

@ Download drivers from Microsott.com 

@ Eight programmable action buttons, two fire buttons 


HSC#80486 $17.50 


HSC Catalog online! 


@ That's right, get HSC’s catalog on the World-Wide Web! 

@ Simply go to www.halted.com and follow the big red link 

@ Adobe PDF files are available for download and viewing 
@ Or drop on by and pick one up...we'd love to see you! 


4837 Amber Ln., Sacramento, CA 95841 (916) 338-2545 
5681 Redwood Dr., Rohnert Park, CA 94928 (707) 585-7344 


FAX your orders to: 


(408) 732-6428 ee 


Write in 46 on Reader Service Card. 


Terms: Some quantities limited; all items subject to prior sale. Minimum order: $10.00 plus shipping. Orders under $20,00 subject 
to $2.00 handling fee, in addition to shipping. All orders shipped FOB Santa Clara, CA (this means you pay freight!) by UPS Surface 
(no P.O. Boxes) unless otherwise specified, in which case prevailing carrier rate plus $5.00 handling fee applies. Prepaid orders that 
don't include shipping charges will be shipped freight COD, There is a $5.00 UPS charge added to shipping charges for COD shipments 
\f you have questions about your order, please call Customer Service at (408) 732-1854 M-F 9AM to SPM PST 
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OPTOELECTRONICS / GRE COMMUNICATIONS RECEIVER 


POWER DATA SQUELCH SQUELCH VOLUME 


fo: @ 3 §= ese. 
i eS 


The Optocom computer controlled receiver is no ordinary receiver. 
The Optocom provides solutions to applications that previously 
required multiple receivers, external decoders, and receiver modifi- 
cations. Some features of the Optocom have never before been seen 
on a communications receiver. Ever! With an Optocom, you'll be 


poised to meet the changing scanning world. 


*Frequency range 25-520, 760-823.995, 849.005-868.995, 
894.005-1300MHz (cellular blocked) 


Using two Optocom receivers, Trunker software Bia pions a ee wong Rosectace the . popula Palm Pilot Canned 

RE Ne TEE ae = -g *Scan conventional frequencies at 50 channels per second Organizer to display the frequency being scanned as 
may be used for control channel trunk following *Trunk track Motorola and LTR on any frequency band well as decodine of CTCSS. DCS. and DTME while 
of Motorola®. Also use TrunkTrac® with one Scan conventional and trunked frequencies simultaneously in Stuve and Sea Mode ‘Sodterse included. Ideal 
Optocom for control channel monitoring. *Track EDACS systems with additional third party program (E-Trax)* : ee - ‘ ar 


: ate Lote for mobile applications 
*Built-in data slicer for decoding of FSK data 


*Discriminator audio input and output 

*Reaction Tune with Scout/Mini Scouv/Super Scout 

*Decode CTCSS, DCS, LTR and DTMF 

«Motorola control channel monitoring with Trunker software and two 
Optocoms* 

*Motorola control channel monitoring with Trunk Trac* 

*Palm Pilot support for frequency and tone display* 

*Store and Scan 100 frequencies for use away from computer 
*Supported by other third party scanning programs 


Use the popular Scout/Mini Scout/Super Scout 
to capture and instantly Reaction Tune the 
Optocom to the frequency captured. Ideal for 
mobile use and finding unknown frequencies. 


Using the supplied Trakkstar software the 
Optocom has the ability to scan conventional 
frequencies, as well as trunk follow both LTR 
and Motorola Trunk systems. 


*Trunker, Trunk Trac, E-Trax, Scout, 
la\cjite = = a eel a es ee 
OTe eee Ssh 


5821 NE 14th Avenue « Ft. Lauderdale, FL 33334 
Telephone: (954) 771-2050 Fax: (954) 771-2052 Email: sales @ optoelectronics.com 
Prices and Specifications are subject to change without notice or obligation 
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THREE-AXIS CHOPPER, STEP MOTOR CONTROLLER 
FOR COMPUTER NUMERICAL CONTROL (CNC) 

APPLICATIONS — PART 4 
Retrofitting a desktop milling machine for CNC. 


BUILD A DIGITAL WATT AND WATT-HOUR METER 
Ever wondered why your electric bill is so high, or how much electricity your freezer, 
blow dryer, or air conditioner consumes? With the Watts Showing™ digital meter kit, 
you can accurately measure power consumption and calculate operating costs on 

anything that plugs into a 120VAC outlet. 


TOP 10 SOLAR PV POWER APPLICATIONS 
Just in time for summer ... Look at 10 terrific solar power applications that will show 
positive cost benefits. 


HIGH “TEC” REFRIGERATOR 


Build your own electric cooler for a quarter of the price you would normally pay, plus 
make it solar-powered. 


DC-TO-LIGHT RADIOS: YAESU AND ICOM COMPARISONS 
Two brand new ham transceivers from these major manufacturers undergo side-by-side 
comparisons, along with some torture tests. 


SERVOS, STEPPERS, AND OPTICAL ENCODERS — PART 1 
Which one eh best in your robotic or R/C project? Here’s everything you need to 
J Byers 


BUILD AN LED DIGITAL THERMOMETER 
Construct this under-$38.00 kit for an LED digital display thermometer that can measure 
temperatures in all kinds of environments from either -040° to +100° Centigrade, or 

from -040° to +212° Farenheit. 


Dan Mauch 
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Gordon West 
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iN desktop milling machine is a great 
//\\ addition to the home shop. It will 
— \ help make your electronic projects 
\\ look professional and to accomplish 
é ‘tasks that would be difficult with 
Head sai By adding Computer Numerical 
Controls (CNC) to the milling machine, new 
horizons will be available to the home shop. 
Imagine drilling your printed circuit boards 
using an automated machine. Think about the 
project panels you could make if you had a 
CNC machine to do the work. Think about all 
the robotic parts you could finally build if you 
had a machine that could machine the parts 
that you need. If any of these ideas appeal to 
you, then a CNC retrofit of a desktop milling 
machine may be just what you are looking for. 
This article will describe the steps neces- 
sary to convert a desktop milling machine to 
CNC. You will find that there are several retrofit 
kits available from various suppliers. Most of 
them use similar methods for mounting the 
stepper motors and connecting the lead screws 
on the machine to the stepper motors. | found 
that these retrofit kits tended to be very expen- 
sive, so | decided to design and build my own. 
The desktop milling machine that I chose 


to retrofit to CNC was the Sherline Mill model 


5000. | selected the Sherline because it is an 
machine capable 


lash in the lead 
ty makes 


Applications 
At Home with CNC — Retrofitting a 


i the Y axis. The Z axis is slightly different. 


‘ mo axis lead screw. 
E 


Three-Axis Chopper, Step Motor Controller 
for Computer Numerical Control (CNC) 


of doing very | The general steps are: 
machines, 


+ Remove the X, Y, and Z hand wheels from 


+ Place the mounting plate over the lead 


Desktop Milling Machine for CNC 
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Additionally, there is less 
chance for tool chatter when 
you have a close tolerance 
machine that is wéll made. 
The last consideration, but 
most important, is cost. Here 
too, the Sherline wins. When 
all factors are added up, the 
Sherline lathes and mills are a 
clear winner in my mind. 

If you already have a 
Sherline mill or lathe, but it is 
a different model, then the fol- 
lowing explanation of the 
retrofit installation may differ, 
but the principles should be 
the same. With that in mind, 
let’s convert our Sherline 
mode! 5000 to CNC! 

Retrofitting a Sherline is 
really easy once the mount- 
ing plates, extruded spacers, 
and shaft couplers are in 
hand. These are available 
from the source listed else- 
where in this article. The 
process for installing the 
parts is similar for the X and 


screw thrust collar. 

+ Locate the mounting plate square to the 
axis. 

+ Use the mounting plate as a template to 
scribe and spot the holes to be drilled. 

+ Remove the mounting plate, then drill 
and tap. 

+ Install the mounting plate. 

+ Slip a thrust bearing over the lead screw. 

+ Slip a lead screw to the stepper motor 
coupling onto the lead screw. 

+ Install the stepper motor on the spacer 
and secure to the mounting plate 

+ Check for alignment. 


Here are the detailed instructions: 


+ Remove the X axis (moves left to right) 
lead screw handle by loosening the Allen set 
screw. 

+ Slide the handle off. 

+ Check that the collar retaining screw is 
tight. Use an Allen wrench. Do not over tighten. 

+ Place the X axis mounting plate over the 
1” nominal, .997” actual size thrust collar. Do 
not force it on. It should be a snug fit, but not 
overly tight. 

- Dress the inside of the mounting plate 


with 320 grit emery cloth, if necessary, to 
achieve a snug fit between the mounting plate 
and the thrust collar. 

« Align the edges of the mounting plate so 
that they are square with the X axis. 

+ Scribe the mounting holes, then remove 
the mounting plate to verify that the holes will 
have a good solid location. Replace the mount- 
ing plate when satisfied. 

« Use a new #25 high-speed steel drill bit to 
spot the base to the mounting plate. 

* Have a helper watch the drilling operation 
to make sure that you keep the drill perpendicu- 
lar to the mounting plate. Drill the two mount- 
ing holes approximately %4” deep clearing the 
swarf (chips) frequently. Use a lubricant 
designed for drilling aluminum. Tap Magic is 
my choice. 

+ Remove the mounting plate. 

+ Carefully tap the two holes in the base 
with a 10-24 starting tap. Use a lubricant 
designed for aluminum. Tap Magic works great. 
Follow with a 10-24 bottoming tap. 

+ Enlarge the two holes for the mounting 
screws in the mounting plate with a #9 drill bit. 
This will provide adequate clearance between 
the 10-24 machine screw threads and the 
mounting plate. 

+ Install the mounting plate over the thrust 
collar. Secure to the base with 10-24 X %"L 
machine screws. 

+ Slip a thrust bearing and two thrust wash- 
ers over the lead screw shaft. Add a bit of lube 
to the bearing. 

- Slip the shaft coupling over the step 
motor shaft. Do not tighten the set screws yet. 

* Slide four, 10-24 x 2-3/16”L Round Head 
Machine Screws (RHMS) into the stepper motor 
mounting flange, through the extruded spacer, 
and thread the mounting screws into the 
mounting plate making sure the coupling slides 
onto the lead screw shaft. 

- Reinstall the lead screw handle on the 
back of the stepper motor. Secure with an Allen 
wrench. 

+ Position the coupling so that it bottoms 
against the thrust collar and thrust bearing 
assembly. Tighten the coupling set screws using 
an Allen wrench. Make sure that the inside 
thrust collar of the lead screw is bottomed on 
the opposite side of the thrust collar, otherwise 
excessive backlash will be encountered. 

* Test the alignment by rotating the handle, 
making sure that none of the leads on the step- 
per motor are shorted together. The axis should 
turn freely with only the cogging of the stepper 
motor felt. Adjust as necessary to achieve this 


alignment. 


SEXTANT 


This completes the X-axis. 


The Y axis (front to back) 
is similar except that the two 
mounting holes are located at 
the bottom of the mounting 
plate. 

The Z axis (up and down) 
is a bit different in that there is 
only a limited area to drill and 
tap for the mounting plate 
holes. The holes in the plate 
near the center are the correct 
holes to line up with the Z axis 
dovetail. Be absolutely sure that 
you scribe the holes and check 
how they land on the dovetail 
slide before reinstalling and 
drilling. 


case. AS-IS 


SERVICE M 


SINGER CSM-1 
COMMUNICATIONS 


sd 


+ That the con- 
troller’s Vref was adjust- 
ed to the stepper 
motors installed. 

+ That the hand 
wheels on each axis 
turn the lead screw 
with no more force 
than it takes to over- 


§ Detail drawing of 
the X-Y-Z stepper 
motor mounting 


RiL| AND TAP 10-32 4 PLACES 


DN 7.625 DBC 
come the cogging of Saas 
the stepper motor. 
* That the set BURE 1.000 +.001/-D.000 


A picture 
of the 
mounting 
plate, shaft 
coupling, 
thrust 
bearing, 
stepper 
motor, and 
mounting 
fasteners. 


screws on each cou- 
pling are tight. 


Testing 


+ With the power 
off, connect the stepper 
motors electrically to 
the controller. 

+ Boot up your 
computer and config- 
ure the software for 


L #25 HOLES 6 PLACES 


4 


13406 Saticoy Street 
North Hollywood, CA 91605 
800-235-6222 
818-787-3334 - F-818-787-4732 
HTTP://WWW. Davilyn.com/Electronics 


CORP. 


MORGAN DATA 


Aircraft or marine navigation. No 


$50 


Constant voltage or current 

power supply voltage range: 

0 to 50 volts. Current range 

0 to 1.5A. Readout: 3 digit 

with 0.1 volt and 1mA current resolution. 
Regulation: linear; input voltage: 115V/220V. 
Adjustments: voltage and current has remote con- 
trol adjustment capability. NEW. Price: $95 


ONITOR 


RF signal source: 0 to 
600MHz in 100MHz 
Steps plus 100Hz 
vernier. RF output: 110 
to 0 dBm, built-in oscillo- 
scope monitor. Inputs 
FF, detected, vertical, 
horizontal, AM/FM 


Prerequisites 


Before connecting the step- 
per motors to the controller, 
verify the following: KEYER 

+ That the PC is connected 


to the controller. new in original 


government package 


Write in 68 


— generate 2mV to 2mV. AGC: manual or auto. 
$295 


TELEGRAPH 


Unique item for 
military collectors. 
J37 telegraph key, 


Outputs: audio, tone, RF. 


SUPPLY 


Front panel voltage 
and current meters. 
Con-vection-cooled, 
no blower. Voltage 
adjustable from 


to 60 VDC at a maximum 


e or resistance. Less than 
nt current/constant current. 


ble by voltage 


pV RM. 
ripple. —— 


on Reader Service Card. 


current of 4A. Regulation 0.015% or imV. Line or 
load. Series/parallel operation. Rage atonge 3 pcre 


NEW LOWER PRICE: $295 


1.8560 


3/16 ALUM. PLATE 


Y-Z MOTOR MOUNT 


JONES MODEL 1600-1 
TACHOMETER 


Instrument tachometer cen- 
trifugal mechanical tach mea- 
sures RPM scale 0-500 RPM, 
coupling shaft 1/8" acces- 
sories, various size rubber 
tipped drive couplings, case new. Also Jones 
Mode! 1600-7 RPM scale 0-11,000 RPM w/acces- 
sories 


New $35/ea. or 2 for $50 


HP 8640B SIGNAL 
GENERATOR OPT 003 


Readout can be used as a frequency 
counter. Accuracy: 6.5 digits expand- 
able to X10 and X100. Output: - 
145dBm to +19dBm (0.5 to 512MHz). 
Modulation: AM, FM, pulse, 400 and 
1KHz, ImV to 1V interval Has input 
and output of modulation sources. 


BEST @ s+e95_ 
BUY $775 
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your parallel port. Set the parameters used for 
the Sherline Mill. With the controller set in the 
half-step mode for each axis, the number of 
steps per unit should be 8000, thus, a resolu- 
tion of .000125” per step. 

» Measure the backlash and divide the 
backlash by .000125, thus .002” backlash will 
be .002/.000125=16 steps. Place that value in 
the backlash location on the set-up menu. 

+ Run the G code interpreter program. 
(Deskne for Dos) 

+ Turn on the controller. 

+ Jog the X axis left and right. 

+ Jog the Y axis front and back, 

+ Jog the Z axis up and down. 

+ Adjust the configuration file as needed. 

+ Enter the command GOOX1. The X axis 
should move rapidly 1.000” in the X positive 
direction. 

+ Enter the command GO1X0F1. The X 
axis should move back to the X = 0.000 loca- 
tion at a slow feed rate. 

+ Accomplish the same on each axis. 


Note that the dials will not come back to 
zero because the backlash compensation will 
offset the dial locations by the amount of back- 


~60 oz. inch motors from the source listed. 
They should reduce the chance of damage to 
the machine should there be a mistake in your 
tool path file. The Z axis motor, however, can 
safely be upgraded to 125 oz. inches. | installed 
these type motors on the three axes of my 
machine because | have extensive experience 
with them 


Troubleshooting 


If any axis seems to lack power, check that 
the configuration file is set up correctly. Ensure 
that the maximum feed rate is not excessive. 
Set it so that each axis will accept the GOO (X), 
(Y), or (Z) commands without any axis losing 
steps. Adjust as necessary. 

If the stepper motors sound fine, then make 
sure the set screws are securely tightened. 
Replace the set screws at the first sign that they 
are rounding off. The stepper creates a lot of 
vibration. The set screws may come lose in 
time. After the machine is operating correctly, a 
drop of locktite in each set screw hole will pre- 
vent further loosening of the screws. 

If you eves test sep ceaiag one OF emir 
or circular G code com- 


reduce resonance problems. You can adjust the 
gibs on each axis accordingly. 


Safety 


+ Never let a machine operate unat- 
tended. 

- Always wear safety glasses when 
running the machine. 

- Keep children away from the area 
while operating. 

» Read, understand, and follow the 

instructions provided with the 

Sherline Mill, the software, and the con- 
troller. 


CNC may be addictive (humor). Once you 
successfully create your first perfect part, you 
will be inspired to accomplish even more chal- 
lenging tasks. That is when CNC becomes 
addictive. We all have our faults. This would be 
a great fault to have. This concludes this series 
of articles. Look for a future article on more 
advanced projects using the CNC Sherline Mill. 
If you have any questions, you may E-Mail me 
at dmauch@seanet.com. NV 


lash compensation added into the configuration [| mands, such as G02 or G03, 
file. then your feed rate for that Locatin 
Micro switches to limit the maximum travel particular arc is too fast. Slow g 
for the X, Y, and Z axis should be installed on the feed rate down during are the Z axis 
ar moves. 


your first CNC machine. This will help prevent and circular mounting 


damage to the machine caused by operator If you continue to lose 

error or faulty G coding. See your software files steps during circular moves. plate for 
for instruction on setting up limit switches. after you have reduced the drilling. 
Home switches can reduce the time needed to feed rate, then you may be 

set up a task. Read the files that come with seeing stepper motor reso- 


your software to set up home switches. 

Avoid the temptation to install much more 
powerful stepper motors. | have heard of guys 
using 250 oz. inch stepper motors. These are 
professionals. For your first attempt, use the 


nance. If your controller is in 
the full-step mode, shift to the 
half-step aaa: Alternatively, 
a slight 
slides will 


onthe X, Y¥,Z — 
eliminate/ 


Don't be stupid. 


Smart techs know that to be 
productive you need to find defective 
components quickly. Maybe that's why 
37 TV stations, General Motors, 
Matsushita Industrial, Sears Service, 
Pioneer Electronics, Panasonic 
Authorized Service, and thousands 
more independent service technicians 
have chosen the CapAnalyzer 88 over 
all of the other capacitor checkers 
Check www.eds-inc.com/88users htm! 
for actual CapAnalyzer users’ 
comments as they compare their 
CapAnalyzer to the "wizards" and 
"z-meters" they already own. They all 
prefer the CapAnalyzer 88 because it 
does what you expect it to do: check electrolytic capacitors, in-circuit, with 
100% accuracy. Period. No unsoldering to check out-of-circuit, no 
mistaking a shorted or leaky cap as good, as other "ESR" meters do, no 
guessing about whether a value is good or bad. With our exclusive three- 
color chart right on the front panel, auto-discharge, multi-beep alert, and 
one-handed tweezer test probe, even your pet monkey could find defective 
caps in that problem TV, monitor or VCR in a few seconds. 55% of sales 
of CapAnalyzers are from recommendations by other CapAnalyzer owners, 
and 9% of sales are from previous customers buying a second unit. So get 
smart and buy one for yourself. It's only $179. With our exclusive 60-day 
satisfaction-or-money-back guarantee, you risk nothing. Your only 
problem will be running out of work as you take care of all of those "dogs" 
that you've been sitting on. We're EDS. We make test equipment designed 


to make you money. Availiable at your distributor now. 561-487-6103 
www.eds-inc.com 


Write in 69 on Reader Service Card. 


% qe Sees 


Les 


Sherline Mill — Sherline Products, 170 Navajo St., San Marcos, 
CA 92069-2593; (Tel) 1-800-541-0735; (Internet) Model 5000 — 
$500.00; www.sherline.com/sherline 


The following are available from Camtronics, Inc. — Three-axis, 
two-amp chopper driver kits are $145.00 plus $9.00 S/H. 

Dual shaft stepper motors are $25.00 per axis plus $4.00 S/H 
per motor, 


A limited number of three-axis stepper motor mounting kits 
designed for the Sherline Model 5000 are available for $150.00 
plus $6.00 S/H. Hardware kits include the shaft coupling, 


extruded spacers, mounting plates, fasteners, and thrust bear- 
ings. 


Send check or money orders to: 
Camtronics, Inc. 

18230 130th PL N.E. 

Bothell, WA 98011-3118 


Or send E-Mail to dmauch@seanet.com for additional 
information. 


Desknc for Dos may be obtained from http://www.deskam.com. 
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Get HOt Deals On 
Great Electronic Titles 
through the il 

Nuts & Volts a Stan, eld 
Bookstore “eS @ geo 


/ —n 


re ae 
"FO Mo @ 1E- ; $ 
at? a: re 
| v «| C > Other rtvactakle “How to Read Electronic Circuit 


Diagrams” 
“Vitles oe by R.M. & Lawrence Brown $19.95 


“Practical Antenna Handbook” “Build Your Own Test Equipment” 
by J. Carr $39.95 by H.L. Davidson $22.95 


~~ s ’ fT = 39.§ “Secrets of RF Circuit Design” “Radio Receiver Projects You Can Build” 
| HECTRONIC” BS 34.95 See by J. Carr $29.95 by H.L. Davidson $21.95 
TROUBLESHOOTING ps RS /*~ Wears 32 2 F ae 
. ection ni The Illustrated Dictionary of “ ; iri 
3 =: a ? “y bers Electronics” Troubleshooting and Repairing 


seeaee Consumer 
by S. Gibilisco $39.95 Electronics Without a Schematic” 


“TAB Encyclopedia of Electronics by H.L. Davidson $24.95 
for Technicians and Hobbyists” " P 27 
by S. Gibilisco $69.50 (Hard Cover) Amateur Radio Encyclopedia 
F by S. Gibilisco $50.00 (Hardcover Only) 
“The Robot Builder’s Bonanza” 


: by G. McComb $18.95 “Basic Electronics Theory” 
tiandbook — i bs a ° wE onic T “Programming and Customizing the PIC by DT. Horn. $26.95 


Microcontroller” “Ready-to-Build Telephone 
by M. Predko $34.95 Enhancements” 


“How Radio Signals Work” by D.T. Horn $17.95 


by J. Sinclair $24.95 “The Benchtop Electronics Handbook: 
“Making Printed Circuit Boards” 260 Most Common Popular Electronics” 
by J.L. Axelson $22.95 by V. Veley $65.00 (Cloth Cover) 


onic. lifter 2 price yarwean affaral! 
—8arder nowy 


[ind : Send check or money order to Nuts & Volts, 430 Princeland Court, Corona, CA 
_ 91719. Include a complete shipping address (no P.O. Boxes, please), Shipping & 
_ handling $4.50. CA residents add 7.75% sales tax. Or, call our toll-free order-only 
line at 1-800-783-4624 and use your MasterCard or Visa. ALL ORDERS MUST BE 
PREPAID. 
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Build a Uigital Watt and Watt-hour tMleter 


by Dan 
Harrison 


Have you ever wondered why 
your electric bill is so high? 
How much electricity does 
your freezer, blow dryer, or 
air conditioner consume? 
Most people really have no 
idea how much each appili- 
ance costs to operate each 
year. 


ith the ‘Watts Showrg™: a digital watt and 

watt-hour meter kit you can build, data on 

electrical power consumption can be accu- 
rately measured and operating costs calculated on 
anything that plugs into a |20VAC outlet. 

Virtually every house and most apartments in 
the US are connected to an AC watt-hour meter 
that the power company or apartment complex 
uses to measure the amount of electricity con- 
sumed.A watt-hour is the equivalent of consuming 
one watt of power for one hour, or two watts of 
power for 30 minutes, or six watts of power for 
10 minutes, and so on. 

Traditional watt-hour meters are electro- 
mechanical devices, which use a small amount of 
the electrical power going through it to spin a 
wheel, which drives clock-like meter dials. I'm sure 
that everyone reading this magazine has seen 
them. [An interesting thought. Just like a mechani- 
cal clock with moving wheels, the power compa- 
ny’s watt-hour meter can be inaccurate, too. How 
long has it been since the calibration on your 
meter was checked?] 

Watts Showing is an all solid-state digital ver- 
sion of the watt and watt-hour meter with an 
LCD display. Any standard AC power voltage or 
frequency (90-240VAC, 50/60Hz) can be accom- 
modated, making the Watts Showing useful around 
the world. 


Measuring AC Electrical Power 


From elementary circuit theory, we know 
electrical power is the product of voltage times 
current, P = | x E. For direct current (DC) circuits, 
power measurements can be made with a simple 
voltmeter and ammeter. When we get into com- 
plex AC circuits, the measurement is not so simple 
or straightforward. 

To understand power measurement in com- 
plex circuits, a review of basic Alternating Current 
(AC) theory is in order. 

The electrical power coming into your home 
has the shape of a sinewave and a frequency of 
either 50 or 60Hz, depending on where you live. The 
period for a 60Hz sinewave is P = 1/60 = 16.67ms. 
In the US, the standard frequency is 60Hz and that 
will be used for all calculations in this article. 

A sinewave and its characteristics are shown 
in Figure |. The amplitude of a sinewave is con- 
stantly changing with time, so when we refer to an 
AC voltage, we need to define whether it’s the 
peak value or the RMS value we're speaking of. The 
peak value is the most distant displacement from 
the zero line, either positive or negative in a true 
sinewave. The Root-Mean-Square, or RMS, value is 
the value that you would read on an AC voltmeter. 
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_ WATTS SHOWING 


The RMS value is always .707 of the peak value for 
sinewaves. Why .707 times the peak value and not 
50% instead? 

The reason is that a sinewave completes a full 
cycle in 360 degrees. In each 90-degree quadrant 
(4 x 90 = 360), the voltage changes by the delta of 
Vpeak; quadrant | is OV to Vpeak, quadrant 2 is 
Vpeak to OV, quadrant 3 is OV to -Vpeak, and quad- 
rant 4 is -Vpeak to OV. Knowing that each quadrant 
is 90 degrees ‘long’ in angular displacement, then 
50% of the rotation is 45 degrees. If you think that 
half way through the rotation of each quadrant 
would be the average, or effective voltage you're 
right! It’s the sin (45 deg.), .707, times the Vpeak 
that we use for RMS voltage. 

RMS is the DC equivalent in terms of calcula- 
tions for power. In other words, a |15VAC (RMS) 
source driving a 100-ohm load would produce the 
same power as a | 15VDC source driving a 100- 
ohm load. For a voltmeter (RMS) reading of 
1 1SVAC, the actual peak voltage is 162.6V and the 
peak-to-peak value is 325.2V. 

Example: Assume a trivial case of delivering 
power to a resistive load like an incandescent light 
bulb. We assume the bulb is rated at 60 watts with 
nominal |20VAC power input. Given the formula P 
=1xV and using a little algebra, we can determine 
that current (I) equals P/V, which is 0.5amp in the 
case of a nominal | 20VAC source. In the resistive 
case (P) power, is the product of IRms and VRms. 

Figure 2 illustrates the relationship of voltage 
and current in a resistive circuit. We know from 
basic circuit theory that when inductance and/or 
capacitance is added to an AC circuit, the phase 
relationship between current and voltage changes, 
making measurement of power consumption more 
difficult. Now it becomes necessary to sum the 
instantaneous product of voltage and current over 
time to calculate actual, or real, power. 

When RMS voltage and RMS current are mul- 
tiplied, it is called Apparent Power. This is what you 
would get, for example, when you use a clamp-on 


st/ Fiat 


ammeter to measure air conditioner compressor 
current and multiply that number by the operating 
voltage to determine power consumption. The 
number you calculate is not real power, it’s appar- 
ent power. 

It’s critical to understand that power cannot 
be accurately determined by multiplying RMS cur- 
rent by RMS voltage due to the phase difference 
that exists in a non-resistive AC circuit. This can 
best be illustrated by the perfect circuit which only 
contains an inductor and assumes zero resistance 
in the wires, see Figure 3a. In a purely inductive cir- 
cuit, current is said to lag the voltage by 90 
degrees. The voltage leads the current because it 
depends on the rate of change of current through 
the inductor, and inductors resist a change in cur- 
rent flow. This is explained as follows. 

At some instant in time, the current will equal 
zero and will begin to increase in value. When the 
current is increasing — in the first 90-degree 
quadrant — the counter electromotive force of 
the inductor opposes the applied voltage and ener- 
gy is expended countering this force. During the 
second 90-degree quadrant, the current begins to 
decrease from its peak value and voltage is again 
induced in the inductor, but this time energy is 
added in the same quantity that was used opposing 
the voltage. Averaging this power results in a zero 
net power consumed even though large currents 
and voltages would be measured! 

In the real world, nothing is perfect though, 
and the electrical resistance of the wires will have 
the effect of reducing the angle of lag. Let's assume 
that the inductor has a resistance of 10 ohms and 
an inductance of 100 Mh. See Figure 3b. The 
impedance of the inductor at 60Hz is about 38 
ohms. To determine current, we find the total 
impedance 


Z=VR+XE = Ji0? +38 =39.20 


The phase angle is 


@= 4=%=75.25° 


The value of the current would be 
I, = = 4h =3.06A 


giving an apparent power of 367 watts. 
Only the power dissipated by the 
resistance is true power and it is 
determined by 


P= PR = 3.06*10 = 93.6W 
or 
P = cosO(El) = 96.3W. 


Remember, in an inductive circuit, 
true power is always less than 
apparent power. The ratio of true 
power to apparent power is called 
the Power Factor. In the example 
shown, the power factor would 
equal 


Pre _ 
pee = 255, 


Watts Showing uses an analog 
quadrature multiplier, actually a 
Gilbert Cell derivative, to calculate 
true power. This circuit continuous- 
ly produces the product of instanta- 
neous voltage and current. 


How It Works 


The Watts Showing’s four main 
functional blocks are (Figure 4): the 
optically-isolated AC current and 
voltage measurement, the quadra- 
ture multiplier and summer circuit, 
the MC68HC705P6 microproces- 
sor, and the LCD display. All four 
blocks are contained on two circuit 
boards and housed in a single 


Refer to the schematic in 
Figure 5 for the following descrip- 
tion. The current and voltage measurement is com- 
posed of RI, POTI, Shunt!, and half of UI (the 
LEDs). When an AC voltage is applied to the AC 
input terminals, current flows through either the 
D1I-D3 pair or the D2-D4 pair, depending on the 
polarity of the voltage. In the no-load case, current 
flow through all diodes is equal since no voltage is 
dropped across the shunt, S!.When a load is 
applied to the AC output, there is a voltage drop 
across the shunt and slightly less current will flow 
in D3 and D4 than DI and D2. The decrease in 
current flow makes a small change in the light out- 

put also. The amount of light output is therefore 
Vecsicline on tooth voltaes ahd eaereni tremens: 
ber that the product of voltage and current is 
power) at any given time. 


peak-to-peak 


value 


The 500k ohm pot (Pot2) in series with RI, is 
used to control the bias current through the LEDs 
in the optocoupler. This bias current sets the rate 
of discharge of Cl, which determines the scaling 
factor of the watt meter. As the voltage across the 
shunt increases, it results in a lower voltage across 
D3, D4, Pot2, and R1. This means less current flow, 
and lower light output as the power being mea- 
sured increases. For 220-240VAC operation, RI 
and POT| values must be changed. I've never oper- 
ated this circuit above |20VAC so, while it should 
work, | can’t say exactly what value resistors will 
be needed to keep the watt measurement correct. 


Quadrature Multiplier and Summing 
Circuit 


The multiplier and sum- 
mer are made up of all the 
components inside the dashed 
block on the schematic. The 
transistors in U3 form two 
stacked differential amplifiers, 
in a modified Gilbert Cell 
arrangement. The output is 
proportional to the difference 
in light output from the LEDs, 
which we remember is a prod- 
uct of voltage and current 
(power). This is fed into Cl 
where it accumulates (sums). 


When the voltage on Cl goes 
below the threshold set by Pot! 
(approximately 0.4V, depending on 
capacitor and resistor tolerances), the 
output of U2A, pin |, goes high. This, in 
turn, takes the inverting input of U2b 
to a high state, forcing the output, pin 
7, to go low. This results in QI being 
turned on which charges the capacitor, 
Cl through R2. 

When the voltage on C! again 
crosses the threshold going positive, 
set by Pot!, U2a will switch back to a 
low output, driving U2b back to a high 
output and turning off QI which stops 
charging C!.The values shown will pro- 
duce a |-pulse/joule, which is |Hz/watt. 

The output pulse width is set to 
approximately 400uS. 
This configuration allows a full- 
scale measurement of greater than 
1,000 watts. One thing to keep in 
mind about this circuit is the 
stacked differential amplifiers are 
extremely sensitive and must be 
precisely balanced in terms of gain 
across the four transistors. The gain, 
or Beta, of a transistor will vary 
with temperature. So long as all 
transistors are at the same temper- 
ature, the temperature coefficient of 
the copper shunt helps to cancel 
out a change in transistor gain as 
temperature changes. Where you 
can run into a problem is when a 
temperature gradient exists across 
OPTI and not all transistors are 
the same temperature. This condi- 
tion results in erroneous readings 
and makes it impossible to calibrate. 
Believe me, | learned this the hard 
way.Always keep OPT! away from 
air currents or heat sources when 
calibrating. 


The MC68HC705P6 


As is true with all microcon- 
trollers, there are two parts to this 
story: hardware and software. First, 
a discussion of the hardware config- 
uration will be presented, followed 
by a description of the software 
that makes it all work. 


Microcontroller Hardware 

The Motorola MC68HC705P6 is an EPROM 
version of the MC68HCO05P6 microcontroller. It is 
a low-cost combination of a generic 68HCO05 CPU 
with a 16-bit timer, 176 bytes RAM, 4672 bytes 
EPROM, and 21 general-purpose I/O lines.A block 
diagram is shown in Figure 6. 

The output pulses from the quadrature multi- 
plier and summing circuit are input to the inter- 
rupt pin on the microprocessor. The processor can 
use this to count the number of pulses and, 


because it's on an interrupt, the counting process 
can occur in the background without constant 


than level-sensitive. Since the pulses generated by 
the summing circuit are 400uS wide, a level sensi- 
tive interrupt will cause the processor to be inter- 
rupted many times during the pulse. 

The clock generation consists of a 4.00MHz 
crystal, two 22pF caps, and an 8.2 meg resistor. It’s 
important to include R3 in the clock circuit if 
you're building this from scratch. This small amount 
of load helps to get the internal oscillator started; 
without it you may have trouble getting the 
processor to The same is true for the 
Power On Reset circuit (POR), consisting of C6 
and R13. The power on reset must be long enough 
for the crystal and power supply to stabilize. The 
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AC Input 


AC Output 


Z 
Z 
Z 
Z 


Summing Cap 


Optoisolator 


values shown work well over temperature. The 
LCD interface is straightforward and uses || of 
the processor's general-purpose I/O lines to imple- 
ment the data/control path. The serial data output 
PCO is for serial data out. 

Since the MC68HC705P6 has no built-in 
UART, and we want this design to be as cost-effec- 
tive as possible, a “bit-banged” serial port has been 
implemented in software. This port is programmed 
to be 9600 baud, eight data bits, two start bits, and 
no parity. If you want to use this port with a PC, 
the interface needs to be converted to RS232C or 
RS422, whichever suits your needs.A sample 
RS232 interface circuit is shown in Figure 7.DO 
NOT CONNECT TO AN RS232 INTERFACE 
WITHOUT THE PROPER CIRCUIT. 


LCD Interface 


A |6-character-by-one-row LCD display is 
interfaced to the processor using portA and portB 
through Jl,a 14-pin header. The LCD selected for 
the interface is a DMC-16117A made by Optrex. 


We accept Visa, 
Mastercard, AmEx, 
and Discover 


PowerMac 7200 
75 Mhz PPC 601 


4 168 pin DIMM slots 
Build your own Mac! 


$99 Brand New! 


Peltier Junction 
with heat sink 

1 3/16” x 1 3/16” 

$10 each or 3 for $25 


Texas Instruments 
Color Composite 
Display 

Great for Surveillance 


Refurbished $99 
Apple IIE Logic Board 


$19 


LC Power Supply 
+5V, -5V, +12V Output 


$5 New 


$25 minimum 
order 
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External Modem 
2400 Bps/9600 Fax 


Shreve Systems 
1200 Marshall st 
Shreveport, La 71101 


Comparator and 
pulse generator 


These LCDs are an industry standard; similar dis- 
plays with the exact pin out and mounting are 
available from many other manufacturers. It sells 
for about $12.00 from Digi-Key. The interface to 
the DMC-16117A consists of 14 signals, as out- 
lined below. 


Function 

Vss (ground) 

Vcc (+ 5V) 

Vee (wiper of a 5k pot connect to 
pins | and 2) 

RS (register select) 

R/W (read/write) 

EN (enable, negative-edge triggered) 

DBO (least-significant data bit) 


5} 


ar NO Wwn— Dv 


DB7 (most-significant data bit) 


The enable (EN) signal latches RS and R/W on 
the rising edge and clocks data on the trailing 
edge. RS and R/W must be stable before E goes 
high and must remain stable until E goes low 


Attention: Gearheads 
To Order Call 1-800-227-3971 


Global Village Bronze CMS Tower SCSI Case 


Holds 4 5.25 full height drives 


Newton 130 
Without Lid 


68HC705P6 
INT 


LCD DISPLAY 16X1 


Figure 4 — Watts Showing 
block diagram. 


(observing set-up and hold times). Data must be 
stable while E goes low (again, observing set-up 
and hold times). Power consumption should be 
about 2-3mA. If you're building this without the PC 
board, then care should be taken when connecting 
power to the LCD. Reversing +5V and GND will 
destroy the unit. Read your data sheet carefully to 
correctly identify pins | and 2. 


Microcontroller Software 

All software for the Watts Showing was writ- 
ten in 6805 assembly language. Assembly language 
happens to be my language of choice for the ’05 
series processors. At least one software company 
makes a limited ‘C’ compiler for this processor for 
those of you who prefer ‘C’ The software 
overview is outlined in the following pseudo-code: 


Power-on Reset 
Initialize processor 1/O, timers, 
and 
Initialize LCD display 
main Print start-up message 


www .shrevesystems.com 


Fax: 318-424-9771 


~—--—=| Claris Works 
e 3.0 For 
a PC/Mac 


* | EDOCS 
ClanisWorks' $29 


Newton Carry Bags $19 
Newton Fax Modems $19 


16 MB Flash Cards 
20 MB Flash Cards 
24 MB Flash Cards 


PDA Genuine 
Leather Carry 
Case 

Let yourpaim |1 MB 30 Pin 


pilot lead the life |4 MMB 72 Pin 
of luxury! 


4 For $1 
2 For $5 


$79 
$99 
$129 


Membrane 
Track Pad for 


laptop $ y) 


Returns subject to a 15% restocking fee. 
Prices are subject to change without notice. We accept Visa, 
Mastercard, AmEx, Discover 


Start clock 
One_second_loop 

Wait on clock for 10 “tics” 

(One second total time) 

Get accumulated one-watt/ 

second 

pulses 

Write to display 

Add to accumulated watt/ 

seconds 

Convert to watt hours 

Write to display 

Output watts and watt-hours 

to serial port 

branch to main 


This is a simple structure and programmers 
should always strive to keep program structures 
simple. When the program structure is too com- 
plex, then the structure should be decomposed to 
keep each element of your design simple. 


LCD I/F Routines 


The following LCD initialization was taken 
from the Optrex LCD data sheet. 


Initialization: 
set RS and R/W to logic 0 
data = 38h for 4ms 
data = Ofh for 500ns 


Blacntbacner ciec (omits; 

OESTHORI SSG 

His telly Ho tial) 
DIRECTIONAL ITS) ZbTIDIFARCU IS) ooo oN TO EMAIL MIKTed O)UMO\COM 
WWW_LELKFEATHER:|COM 


WEB UT EXCESS) SUR PISS ELEC TRON ISUPPUIES 


Write In 70 on Reader Service Card. 


data = 38h for 4ms 

data = Oth for 500ns 
data = 38h for 4ms 
data = 06h for 500ns 


The display should be cleared with the cursor 
in the far left position. To send characters to the 
display, set ‘RS’ to logic ‘|’ then send the ASCIl 
code for the character. The cursor will automati- 
cally increment to the next position, but only for 
the first eight locations. This is because the | 6x! 
uses the following memory map: 


80:8 |:82:83:84:85:86:87:C0:C | :C2:C3:C4:C5:C6:C7 


The cursor starts out on address 80, incre- 
ments to 81,82,83. etc. When the cursor is in posi- 
tion 87, it will increment to 88, not C0. So you 
must keep track of the current cursor position in 
software and change the internal character address 
for positions 9-16. Listing | is an example of this 
function. Routines for writing data and control 
words to the LCD are PUT_DATA and 
PUT_CTRL. For the control words, the app note 
instructs us to perform the following sequence: 


1. Set R/W = 0 to write to the LCD. 
2. Set RS = 0, for an instruction byte. 
3. Place data on DBO-DB7. 

4. Toggle EN (low-high-low). 


e The princi 
e Descra 
e Smart 


e Video mani 


SATELLITE TV — 


y & | as 


Data is latched on the falling edge of EN. Two 
types of control instructions require extra delay 
time between the writing of the command and 
writing data to be displayed. The DMC-16207 sup- 
ports the instructions shown in Listing 2. These 
routines were taken from the Motorola HC05 
Applications guide. These are the same routines 
that are used in the Watts Showing. 


Timer Routines 


Obviously, a watt hour accumulation cannot 
be accurately made without an internal clock. For 
the digital watt meter, we use a clock that ‘ticks’ at 
10Hz, for a resolution of 0.lsec. This is accom- 
plished by utilizing the internal 16-bit programma- 
ble timer of the 68HC705.A complete description 
of this timer is found in the MC68HC705P6 data 
book and the Motorola HCOS applications guide, 
both available from Motorola. Listing 3 demon- 
strates how to set up a 100mS loop for timekeep- 
ing. The basic form of this routine is taken from 
the HCO5 applications guide. 


Building and Testing 
the Watts Showing 


| like the build a little, test a little approach, 
starting with the printed circuit board. Install and 
solder all the IC sockets, observing the proper 


HACKERS ‘BIBLE’! 


The SECRETS are REVEALED! 


of security 
building blocks 
cards, information wars & stupid mistakes 
e Cracking codes (includes 
e Installing and hooking up descramblers 
pulative systems...and much more... 


www.baylin.com : 
or... call 800-483-2423 576 pages, 6” x 8-1/2” 


ORDER via Internet or Send $60 plus $5 s/h to: 
Baylin Publications, 1905 Mariposa, Boulder, CO 80302 
MASTER, VISA & AMEX /COD orders accepted 


DirecTv source code) 


NEW! 
5th Edition 
Telephone: 303-449-4551 
FAX: 303-939-8720 


FREE CATALOG - Satellite TV books, videos and software 


Write in 71 on Reader Service Card. 
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pin! location. Next, solder all resistors, capacitors, 
potentiometers, and diode, CR1. Install UI, U2, and 
the 4.00MHz crystal. Solder two 22GA wires to 
the power switch and then solder their unconnect- 
ed ends to the PC board as shown in Figure 8. 
Solder the power input wires to the board, 
observing polarity. 

Using an ohmmeter, measure the resistance 
form pin 28 to pin 14 of U4. The reading should be 
>100K ohms. This verifies that the +5V is not 
shorted to ground. Be sure the on-off switch is in 
the off position, and connect a 6V to 12V DC 
source to the power input. Put the switch in the 
on position. Measure the voltage between pin 28 
and pin 14 of U4. The voltage should be 5.0V + 
.25V. 

Measure the voltage from pin 10, OPTI to 
ground. The reading should be 1.22 + 0.05V. If 
either voltage is not correct, then stop and 
recheck your work. Only proceed when any prob- 
lems have been corrected. 

Put the switch in the off position and remove 
the power. Install the LM393 in the socket, apply 
power, and put the switch to the ‘on’ position. 
Using a scope, or some other means to detect fast 
pulses — such as a logic probe — look at pin 7 of 


| Code Instruction 


_ 01H Clear display 
38H ‘Set B-bit data, 2line display, 5x7 font 
02H Cursor to home position 


the LM393. This is the output of the summing cir- 
cuit and interrupts the microcontroller. You should 
be able to adjust POT2 to get a constant hi voltage 
on this pin. 

If you’re seeing many 400uS pulses no matter 
what the POT setting, then there is a problem 
which must be corrected. The same is true if you 
cannot adjust POT2 to produce pulses on pin 7. 
Adjust POT2 to the point which just causes the 
pulses to disappear. This will be the default setting 
the first time AC power is applied. Power off and 
remove the battery again. 

Install the LCD as shown. Watch the orienta- 
tion and be sure that it is level across the entire 
plane of the display. Using the 16GA wire, make 
the two milliohm shunt as directed, Cut the 16GA 
wire to a length of 6.3 inches. Strip .25 inch from 
each end and solder to the board as shown. This 
makes a 5.8 inch shunt with a resistance of .002 
ohms. 

Now add the AC 
power cord. Be sure to 
use a three-wire 
grounded cord only. 
Cut the cord into two 
pieces about in the 


eecauseseseeneaanesttiacaeathisrineseesecsaenetasecesas ., Wi 


2 PUT_CTRL - ‘Write control word to LCD peripheral — : 


Enter with healt ais teased 


te 


f Sessnseneensanserananueaessees 


B20" 1uS/—-12015 


_ ;Delay loop -120 
| Biber 
2 ‘Commands $1 § $02 ea ext deay 
| jIf command > $02 skip long delay 
}JSR+RTS TAKES 12s (ust ust want delay) 
;TAKES 3~ (X=0->1 on first pass) 


;** RETURN ** 


SRE ERA EE EEE RARE REE EHR ERE REAR EREKHRREHEEHEA EER HEE 


* PUT_LCD - Write data word to LCD peripheral 


* Enter with data word in accumulator 
. Return \ with original values of X & A 
. ~120uS after data write 


Sai Se eke Stet GME WII ol oe ea ankewane 


PUT_LCD 
TEMPX ;Save X 
STA TEMPA ;Save A 
STA PORTA ‘Write data word to LCD 


BSET 6,PORTB ;RS>1 
BSET  5,PORTB ‘E>1 
BCLR 5,PORTB ;E>0 
BCLR 6,PORTB ;RS>' 


0 
LDX #40 ;20*6-* 1pS/--120nS 


Li20 DECX {Delay loop ~120yuS 
BNE L120 = ;20-19,19-18...1-0 
LDA  TEMPA ‘Restore A 
LDX  TEMPX ‘Restore 2 ee 
RTS ;** RETORN ** 
Listing 2. Put_CTRL & Put_LCD 
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, Rehm aorta value Se 
‘* Delay ~4.5msS if A=$01 or $ alse delay ~1 


SAPERE TCR N RES ER ANY SEAS Sees z 


3~ posed, 296°18-* IuS/—4 608mS Delay 
{Restore X 


«© 
= 
e 
Ot Tl 


middle. Strip back 2.5 inch of the outside insulation 
and about .25 inch of insulation from each wire. 


The next steps must be performed exactly as stat- 
ed for safety reasons. 


From the end with the male plug, solder the 
black wire to the hot-in and the white wire to the 
neutral-in locations. From the end with the female 
receptacle, solder the black wire to the hot-out 
and the white wire to the neutral-out locations. 
The green wires from both sides should be spliced 
with a wire nut. The board is now ready for instal- 
lation into the case. 

Prepare the case — refer to the drawing — 
first by drilling the 5/16 inch holes for the exten- 
sion cord (this may vary according to the power 
cord used) and the .25 inch hole for the power 
switch and AC adapter socket as shown. Place the 
plastic lens in the display opening of the case, on 


he Caan 2 EY wera ae © 


Harrison RAD copyright 19398 
&) 
Watts Showing - digital watt meter 


BOTTOM LAYER 


the inside. Using the four .125 inch spacers 
and four #4 screws provided, mount the 


SAHRA H HEHE HEHEHE RR RAEREHETEA ERE 


PCB assembly into the top half of the case * Beginning timing 

with the LCD pressed against the plastic = Cees eeeited be (exactly) 

lens, install the power switch, and the 9 A pass through all major task routines takes 

power receptacle ee thao. Install the s: — than si Kates Men pete sek teeny 108 ) Fz 

pre-programmed MC68HC705 into the Output jet (every 100mS). 

socket. Be sure to observe pin |. Installing ; bein on er al his orga: re Sin 

the chip backwards will result in its destruction. Se tiie ext tcidgér will occurin exncthy toners ee 

Make sure the power switch is in the off . (50000*2yS/cnt = 10mS) RS Sar, 

position and plug in the wall transformer. . eae ie shes en Ab 
P i ( 

che depley choad read COUN GOCOW er aM netted er ite eat 

py “ag = 0 and ids mented, 
Use POT3 to set the LCD contrast to your 4 me Seconds ate evEre 
liking. NOTE: You may not have all 000s in ‘ 


the Watts display because it has not been 


calibrated yet. Don’t worry, yet. Use POT2 MAIN1 eae ‘ ne PAL 

to zero the Watts display. If it won't zero BRCLR 6,TSR,MAIN1 ;Loop here till OCF flag set 

cues wor ne at oe ene 
At this point, it’s time to connect Watts STA _TEMPA ‘Save till high 

Showing to 120VAC.With the top half of LDA  OCMP ;High byte of 

the case laying face down — so the PCB is ADC = #$13_—__;:High half of 50000 (+carry) 

facing up — plug the power cord into a STA OCMP ;UpdateOCreg § 

convenient outlet. ; Pan su ee low ed value — 
SAFETY NOTICE: There is 120VAC | OC now = old OC + 50000, and OCF | CaS 

on the circuit board, so please use extreme SP INCAD! © TIC=TIC: eaesra 

caution. Use an AC voltmeter to measure STA TIC ;Update “art 

the potential of the PCB ground to AC CMP #10T = 10th TIC ? ee ok, 

ground on an outlet. There should be no iy BLO ARNCI If not, s i mk 

more than a few volts differential. If you i; 1 QU TC a 1 lear TH Ee 

read over 20VAC, then your circuit is not ; synchronization to 10mS TIC; Run main tasks 

isolated and MUST be fixed before continu- _* branch back to main within 100mS, Sync OK as long as_ 

ing. In some cases, a ‘ghost’ voltage reading *no2 ‘cutive passes take n : - 


of more than 20VAC could exist. To know if 
it’s real, put a 100k resistor across PCB 
ground and AC ground and apply AC power. 
If it’s a ‘ghost’ voltage, then it will drop to 
near zero VAC. If the voltage holds, it’s real. 
Disconnect AC power and connect a scope to 
the anode end of DI. Reconnect AC power and 
adjust POT2 up and down, using an insulated 
screwdriver, to a point where the pulses just stop. 


Now connect a 60W light bulb to the output cord. 


Turn on the light and the pulses should reappear 
on the anode of DI. Turn the light off and stand up 
the case so that the LCD is visible, and also with 
POT! and POT2 accessible. 

Turn the light on and adjust POT! for a Watt 
reading of 60 + | watts. Reset the zero point again 
by turning off the light and 
adjusting POT2 to the point 
at which the Watts display 
just goes to a 000 reading. 
Turn the light back on and 
readjust POT! for 60 + | 
watts. This time when the 
light is turned off, POT2 
won't require much adjust- 
ment, if any, to reach the 
point of just zeroing the 
Watts display. 

Try to keep any breeze 
away from the opto-isolator 
when calibrating. The stacked 
differential pairs are extreme- 
ly sensitive to temperature 
gradients across the part. It 
will be impossible to properly 
calibrate if air currents are 
moving across Ul. 

Let the unit sit with 
power on for about 10 min- 
utes and do one more series 
of adjustments for a final cali- 
bration. Keep in mind the 
thermal sensitivity of the 
opto-coupler and be sure it’s 


Fi re 6 — 
ME€6GBSHE7OS5P6 
biock diagram. 


PEAR EREAEHREHEA EERE AEHEHHERED HERES 


COND CODE REG 


shielded from air currents or direct incandescent 
light which might warm the part. 

Turn off Watts Showing and unplug it from the 
120VAC outlet. Put the strain relief’s on the power 
cords and put both halves of the case together 
around each strain relief. Use the four screws to 
tighten the case halves and you're done. 


Using Watts Showing 


You can use Watts Showing to collect data on 
energy usage costs for appliances around your 


DODOTcS 


SHARAN RARER RARE RED 


* 


een eeeeeeeevee 


ttbeeneneneonenenee 


Learn MICROCONTROLLERS 
EMBEDDED SYSTEMS and 
i PROGRAMMING... 


with the AES learning system/ 
embedded control system. 
Extensive manuals guide 
you through your 
development project 

All programming 

and hardware details 
explained. Complete schematics. 
Learn to program the LCD, keypad 
digital, analog, and serial /O. for 
your applications. 


THREE MODELS AVAILABLE. 
Choose from an Intel 8051, 
Intel 8088, or Motorola 68HC11 
based system. 

All models come with: 


+ 32K Byte ROM, 32K Byte RAM - 2 by 16 Liquid 
Crystal Display - 4 by 5 Keypad + Digital, Analog, 
and Serial I/O - Interrupts,timers, chip-selects « 

26 pin expansion connector + Built-in Logic Probe « 
Power Supply (can also be battery operated) - 
Powerful ROM MONITOR to help you program - 
Connects to your PC for programming or data 
logging (cable included) - Assembly, BASIC, and 
C programming(varics with model) - Program disks 
with Cross Assembler and many, well documented, 
program examples « User's Manuals: cover all 
details(over 500 pages) - Completely assembled and 
ready to use + Source code for all drivers and 
MONITOR +« Optional Text Book 


Everything you need. From $279 ; 
Money Back Guarantee 
Call for Free Info Pack, or see 


WEB at http://www.aesmicro.com 
714-979-1091, FAX 714-979-1093 


Call 1-800-730-3232 


[Advanced Edu ations systema} 
AES 2110S. LYON ST, STE. C, SANTAANA, CAS2705 USA 


home or office or make sure that a power-strip’s 
ratings won't be exceeded by all of the devices 
plugged into it. Take a freezer, for example. A typi- 
cal household freezer will require 200-400 watts 
when the compressor is running. But the compres- 
sor only runs when its inside temperature exceeds 
the thermostatically-controlled value. At any given 
time, it may or may not 
be running. If you con- 
nect the freezer to 
120VAC through Watts 
Showing, and let it run 
for a day, you can see the 
total watt hours accumu- 
lated over time. After 
allowing it to run for 24 
hours, you can multiply 
the watt-hours accumu- 
lated by your local power 
provider's rate to get 
cost-per-day of freezer 
operation. 

Electric rates average 
about $0.085 per kilo- 
watt hour in the US. If 
your freezer used 2000 
Whhr a day, the cost 
would be $.17 or $5.10 
per month. Of course, 
the duty cycle will vary 
with the amount of insu- 
lation in the freezer and 
the ambient temperature 
where the freezer is 
located. 

Finally, | would like 
to thank Steve 
Woodward for his design 
of the modified Gilbert 
Cell power measurement 
circuit. NV 
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PiCmicros & BASIC 


PicBasic Compiler - $99.95 
Put BASIC Stamp I programs right 
into a PIC microcontroller - no BS} 
module necessary! The programs 
run faster and can be longer. You 


also get more variables and extra instructions. For 
mid-range PICI2C67x, 16C55x, 6xx, 7xx, 8X, 9xx. 


PicBasic Pro Compiler - $249.95 


PicBasic Pro is BASIC Stamp II compatible, and 


like the standard compiler above, elminates the 
need for a BS2 module. Pro adds built-in LCD 
support, interrupts in BASIC, arrays, program 
size to 16K, real If..Then..Else and I/O to any 
PIC pin. For mid-range PIC12C67x, 16C55x, 
6xx, 7xx, Bx, 87x, 9xx and high-end 17Cxxx 


New! PIC-XI 


Experimenter/ 
Lab Board 


Bare PCB only - $49.95 
Kit with parts - $139.95 
Assembled - $199.95 


EPIC Plus PIC Programmer - $59.95 
Programs PIC12CS5xx, 67x, 


14Cxxx, 16C505, 55x, 6xx, 


7xx, 8x, 87x and 9xx 

Optional ZIF adapters for 

DIP, SOIC, MQFP, PLCC. 
Runs off two 9-volt batts or optional AC adapter 
Includes programming software and assembler 


PICProto 
Prototyping Boards 
Get it wired quicker! High-quality Bie 
blank prototyping boards for 
PiCmicros. Holds SV reg, caps, 
osc, DB9-25, large proto area 
$8.95 - $19.95 


micro ngineering Labs Tne 


Box 7532 Colorado Springs CO 80933 
oe ae 


(719) 520-5323 (719) 520-1867 fax 


are http://www.melabs.com  § 


Write in 189 on Reader Service Card. 


ON-LINE AUCTION 
www.gosam.com 


HP 
WAVETEK 
FLUKE 
TEKTRONIX 
Other electronic “stuff” 
Auctions every 
2nd & 4th week 


Can't wait till your next 
swap meet? log-on@ 
www.gosam.com 


PRINTERS 


samelectronics.com 


Canon, HP, Epson, 
Lexmark 
Order on-line & SAVE 


MONITORS 
ACER, NEC, etc. 


samelectronics.com 
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Dear Nuts & Volts: 

| just received my first subscription issue of 
Nuts & Volts, June '99, and I just had to say how 
impressed | am with the wealth of information 
contained within. 

As an electronics technician, it is very impor- 
tant to me to stay current with the changes in 
technology. 

Your writers and contributors are very knowl- 
edgeable and seem eager to solve any reader 
problems with an enthusiasm that has driven me 
to want to expand my knowledge into other areas 
of electronics. 

As | have not yet had the opportunity to send 
you a problem (my questions seem to get 
answered before | ask them), it is reassuring to 
know that there is such a knowledge base to seek 
advice from. 

Case in point: | work for a Christian-run elec- 
tronics repair facility in NY, and the owner built a 
cross 12' x 7' with flashing LEDs and in the cen- 
ter of the cross bar is the name JESUS in super 
bright LEDs. We have requests to build others, 


NEW RELEASE OF PROBE 
VERSION 5.0 SOFTWARE 


ataFile, Inc. announces a new release of its 
DD: PROBE software, Version 5.0, now in its 

year. PROBE works exclusively with 
Optoelectronic’s Optocom, Optoscan 456, 456 Lite, and 
535 computer-to-scanner interfaces. Version 5.0 contin- 
ues in its tradition of delivering new and innovative fea- 
tures for computer-controlled scanning. 

PROBE Version 5.0 increases accuracy, speed, and 
control for unattended scanning, searching, and logging 
of active frequencies. Added to that, enhanced frequency 
data management tools and more functions to improve 
the overall ease of use and computer control for 
“Opto” scanning performance. 

One of the more notable features in this new ver- 
sion of PROBE is support of Optoelectronic’s new 
Optocom scanner. Unlike most programs which use 
Optocom’s “OS535 Emulation mode,” PROBE V5.0 uses 
Optocom’s “native mode” which provides an enhanced 
level of scanning speed and support of the Optocom's 
38400 baud capability. PROBE also supports access to 
features such as computer-controlled volume and 
squelch control and stand-alone scanner operation. You 
can upload up to 100 frequencies including delay settings 
into the Optocom for scanning without the computer. 

And with any of the Opto products, PROBE now 
provides a function for switching between “Remote” 
(computer control) and “Local” (stand-alone) use of the 
scanner sag nage the scanning screen with one sim- 
ple keystroke. No other Optocom software comes close 
to matching PROBE’s conventional scanning capabilities. 
(PROBE does not support “trunking” at this time.) 

Contact D ile at Datafiles@aol.com for 
more details and current pricing, and upgrade informa- 
tion or write to them at PO. Box 20111, St. Louis, MO 
63123. 


but needed to develop a self-contained power sup- 
ply so the cross could be just plugged into a 110 
VAC source. 
On pages 22, 23 of June '99 was my answer 
for a low-voltage, high-current power supply. 
Just for that reason, you have a reader for 
life. Keep up the great work. 
Edward C. Anderson, Jr. 
ecajr@acmenet.net 


Dear Nuts & Volts: 

A reader asked how to change the receive fre- 
quency of a Plectron monitor (Tech Forum ques- 
tion 5998). The advice given was correct, but a 
little incomplete. 

While it is true that all you need to do is use a 
crystal of a different frequency, there is much 
more that you need to specify about the crystal 
besides its frequency. 

For example, the crystal will almost certainly 
be an overtone unit, or one which oscillates readi- 
ly at the third, fifth, or seventh harmonic. 


Continued on page 86 


USING TALK-N-MAIL TO 
BRING E-MAIL 
COMMUNICATION TO LIFE 

oftApproach Corporation has released Talk-n-Mail 
Ss 2000, an E-Mail software that brings multi- 

media and Internet technologies together for E- 
Mail communication. With Talk-n-Mail, you use a micro- 
phone, animated pictures, and other cool stuff to create 
and send E-Mails. 

Talk-n-Mail is | to learn and fun to use. It offers 
animated pictures and Mail Templates to cover areas 
such as Christmas, Birthday, Computer, Sports, Kids 
Only, and Love and Romance. Its documentation is easy 
to understand and full of attractive pictures. 

Talk-n-Mail uses objects instead of an entire picture 
to hold everything together. An object can be an animal, 
a set of billboard-style text playing frame by frame, or a 
sound script. You define how an object looks like, and 
tell it how to move and how to respond to your mouse 
click. With objects, your imagination is the only limita- 
tion to your creativity. 

Talk-n-Mail uses unique techniques plus the industri- 
al standard compression technology to reduce the size 
of your E-Mail files and thus reduce the time to send or 
receive E-Mails. 

Talk-n-Mail works seamlessly with other Ft oath E- 
Mail packages, such as Yahoo! Mail, America 
Hotmail, Eudora, and Microsoft Outlook. 

Talk-n-Mail runs on Windows 95/98/NT and costs 
US $39.98. It has the Gift Pack discount for multiple 
user licenses. It also contains a fully functional Free 
Edition in the same package. For more information, 

lease visit pein ht at alk-n-Mail.com or contact 
., 38 Brahms Ave., Toronto, 
Ontario, Canada, M2H 1H4. 
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Weve Got it! 


Prices effective 
July 16, through 
August 31, 1999. 


MGM Electronics 


For over 20 years, MCM has been the leading supplier to the electronics 
service industry. Hu uge inventory, rapid delivery and competitive prices have 


made MCM the choice for: 
¢ Hobbyists 
¢ Educators 


Aluminum Tool Case 


Constructed with durable 
lightweight aluminum «Adjustable 
dividers «Tool palate with 17 tool 
pockets eDimensions: 18° 

x 13° x 64" «Regular 
pos $39.95 


Regulated 13.8VDC 
Power 

Choose the size that best suits 
your needs. All models have 
binding post connections, 4A, 
7A and 10A versions Include a 
cigarette lighter receptacle. 
Ripple voltage: <5OmvV., full 
load. 


Continuous/Surge 
Order # Current (ea.) 
72-6621 4A/6A 29.95 
72-6622 7A/10OA 49.95 
72-6623 1OA/14A 64.95 
72-6624 15A/20A 84.95 
72-6625 20A/25A 99.95 
Pre-Assembled Circuit Modules 


Ideal for repairing old 

equipment, prototype 

work or your latest 

project. These well constructed PC boards are fully 
assembled, tested and ready to use. Supplied with 
application instructions and technical specifications. 
All operate from a single 12VDC source. Call your 
MCM Sales Representative for more information on 
over 120 available modules. 


Order # Description Reg. Sale 
28-4795 |W audio amplifier $2 5.99 
28-4796 5W audio amplifier 1355 11.15 
28-4800 5W x 2 stereo amplifier Le 19.96 
28-4801 15W x 2 a 31.96 
stereo amplifier 
28-4851 88~]08MHz a5 19.96 
FM transmitter 
28-4785 2 digit LED counter i 11.96 
28-5115 Flip-flop relay {eh 11.96 
28-4825 VOX relay 17 14.36 
28-4815 Electric guitar BH 7.16 
preamplifier 
Ultra Compact COD Camera 


«Measures only 14" square e3.6mm 
lens ¢92° viewing angle «Requires 
12VDC, 100mA eNTSC Corate 
video output e750hm a 
*Regular price $79.95 


Multi-Voltage Power Supply 


Great for projects or as a battery 
eliminator. Provides 2A output on 
any of the following voltages: 3, 4h, 
6,7%,9 and 12VDC. ; 

Regular price $16.95 


¢ Service Technicians 
¢ Installers 


8" Rubber Surround Polypropylene Woofer 


Popular woofer design Is the 
foundation of many home 
and auto speaker systems. 
70W/100W RMS/peak capacity, 
frequency response 30Hz~3.5KHz. 
80hm. Other sizes available. 
Regular price $13.50 


85 Channel Cable Converter 


Includes last channel recall, 
channel memory, switched AC 
outlet and sleep timer. Remote 
requires two “AA” batteries 
(MCM #290-070). 
Regular price $61.75. 


Multiple DG Outlet Strip 
Great for use with any 

benchtop power supply. pocoeams oh 
Allows easy connection % 
and disconnection of 
multiple accessories. eDC 
voltage meter ¢15A fuse «Power 
switch eEight pairs of RF bypassed 
binding posts * Regular 

price $44.95 


Ideal for anyone interested in 
building their own powered 
subwoofer. elsolated left/right 
speaker level inputs «Single line 
level input e40W/SOW RMS/peak 
output.eAuto turn-on = 
«Continuously variable 
40Hz2~180Hz crossover 
«Adjustable level control 


70 Watt Subwoofer Amplifier Module 


A step-up from or #50-6270, 
this power amplifier features 
speaker level inputs, satellite 
outputs and line level inputs. 
¢70W RMS output eAuto 
turn-on *12dB continuously 
variable 60Hz~160Hz crossover 
eRemote mount adjustable 
level control eNote: AC power 
cord not included, must be 
purchased separately. 


To take of special pricing on 
the items listed, please provide this 
code: NVM26 


DMM W/Logic Function 


3% digit DMM measures 
TENMA’ AC/DC voltage from 
200mV~600V, resistance to 2000Mohm, 
capacitance to 20pF, transistor hFE 
gain and audible continuity test. 
Requires 9V battery (#290-080) not 
included. Dimensions: 2%" (W) x 5%" (H) 
x 14° (D). Regular price $65.95. 


Sealed Lead Acid Battery 


12 volt, 4.5 Amp/hour battery 

is Ideal for security and other 
power backup applications. 0.25" 
tabs accept standard 
quick-disconnects. 
Dimensions 3'4" x 2%" x 4". 
Regular price $26.95 


Dual channel, 
dual trace 
scope offers 
external 
triggering 
functions for 
increased flexibility. 2OMHz bandwidth is ideal in the 
classroom or for general service 
applications. Includes two 10:1 test 
probes. Regular price $395.00 


Remote Control A/B Switch 


Remote controlled RF switch 

allows selection from two 

sources for output to TV or 

VCR, via infrared remote. 

Frequency range: 

5MHz~8900MHz. “F" type 

in/out connections. Remote 
requires two “AA” batteries not 


Included (#290-070). 
Regular price $25.75 


NTSC/PAL Video System Converter 


Ideal when TVs or VCRs are 
to be connected with 
overseas models. Accepts 
NTSC signal and provides PAL 
output. Connects between 
VCR video line out and TV 
video line in. Requires 
television with vertical hold 
control. Includes 120/240V switchable 
AC adaptor. Regular price $49.95 


Order # Description (ea.) (2-9) 
50-6275 Amplifier module 89.95 $79.95 
23-145 3' power cord 2.59 - Same Day Shipping! 
23-130 6' power cord 2.99 - In stock orders received 
23-200 ~=10' power cord 3.99 - by 5:00 p.m. (YOUR TIME), are 
shipped the same day. 
For complete ordering information on the 


MGM ELECTRONICS? 


650 CONGRESS PARK DR. 
CENTERVILLE, OH 45459 
A PREMIER FARNELL Company 


Write in 47 on Reader Service Card. 


items listed, or 2 free catalog, Call... 


1-800-543-4330 
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Duttine the Spotlight on BASIC Stamp 


STAMP 


by Lon Glazner 


Ereosects. Eitdeats.~ acaunel BF bares 


Stamp-Controlled High Power 
H-Bridge ss 


t seems like quite a few people 
are using BASIC Stamps as the 
brains in low-level robotics. 
Because of simplicity, ease of 
use, and versatility, it's no 
wonder that the BASIC Stamp 
is finding wide spread use with hobby- 
ists and amateur robotics groups. 


Overview 


On the Stamp List — an informative E-Mail 
list provided by Parallax — | routinely see ques- 
tions about how to bridge the gap between 
power devices and the BASIC Stamp. Often 
times, the applications require relatively high 
power motors for robotics, or other more indus- 
trial needs. | thought it might be interesting to 
share my experiences with an IC that I've used 
several times in the past. 

This circuit can be used for controlling high 
current motors, driving relays, controlling 
lamps, and powering heating elements, just to 
name a few of the possible applications. 


Defining the Design 


The first thing that needs to be defined is 
what I mean by “high power.” For the purposes 
of this article, | think we should limit it to about 
30V and no more than 30A (so anything in the 
area of 900W). In the real world of hydroelectric 
dams and power utility companies, 900W is 
minuscule. But here, in the land of BASIC 
Stamps, | feel pretty comfortable using the "high 
power" moniker for this circuit. 

One of the first concems a designer has to 
face when confronted with high power require- 


ments is the question of power dissipation. Any 
voltage drop across a device carrying current is 
accompanied with power being dissipated in the 
device as heat. In high current applications, any 
voltage drop can create significant needs for 
heatsinks and other means of removing the heat 
from the current carrying device. 

For instance, take a power diode with a for- 
ward voltage drop of 0.5V. This diode carrying a 
load current of 1A would be required to dissi- 
pate 0.5W of power (Power = Voltage*Current; 
P=VI). That is not too big of a deal. But increase 
the diodes load current to 30A and you've got a 
problem, a 15W problem. 

For this reason, designers will often 
attempt to reduce the voltage drops 
that might be found in a high current 
application. A device that is ideal for 
this is the MOSFET (are you ready for 
this — metal-oxide-semiconductor- 
field-effect-transistor), which can be 
considered a voltage-controlled switch. 
Like the BJT (bipolar-junction-transis- 
tor, such as a 2N3904), the MOSFET 
can be biased into its active region (not 
all the way on, or all the way off). But in 
power switching applications, that is 
rarely done. In this design, the 
MOSFETs will be used either in the on 
or off state. Many applications require a 
load to be "turned on/off." This often 
means closing (on) or opening (off) a 
current path to your load, and 
MOSFETs are ideal for this purpose. 

Previously, | defined high power as 
meaning about 900W. In a perfect sys- 
tem, we would lose no power in our 
MOSFETs as they switch our load into 
or out of the circuit. Therefore, all of the 
900W would be dissipated by our load. 
But, of course, this isn't the case. 

A little bit of information about 
MOSFETs would probably be helpful at 
this point. As | mentioned earlier, a 
MOSFET can be considered a voltage- 
controlled switch. This differs from a 
BJT which is a current-controlled 


fe 


switch. The 
MOSFET, like the 
BJT, comes in 
two basic flavors. 
They are the P 
channel (analo- 
gous to the PNP- 
BJT) and the N- 
channel (analo- 
gous to the NPN- 
BJT). A MOSFET typically has 
three points of connection. They are: the gate, 
drain, and source (similar to the base, collector, 
and emitter of a BJT). 

All MOSFETs have an "on resistance." This 
can be considered a resistor in series with your 
load. In a particular MOSFET data sheet, this 


Factory Direct 


Explore Fuzzy Logic 
with the AL220 device and 
Fuzzy Logic Applications Expert (FAE) Development System. 


puma) RECORDER 


“BUILT LIKE A BATTLESHIP" 
SPECIAL 


The AL220 Device is a complete Single Chip Fuzzy Logic microcontroller which contains 4 analog 
inputs and 4 analog outputs. It was voted the most innovative product of 1994 by EDN magizine. 
Now it is available with a complete PC based development system, programmer, and real time hard- 
ware Emulator for hobbiest as well as professionals! Check out our web site at 
www.BasiConcepts.com for free data sheets, application notes, and additional product information. 


Heavy duty commercial recorder - 
NOT improvised from consumer mode! 


Order Description Price Each 
AL220 18 Pin Dip AL220 Device $12 


FAE FAE Dev System for Win 95/98 on CD $65 

Hobby Pack AL220, FAE, and Printer Port Programmer $95 

Professional AL220, FAE, Programmer, and $495 
Pack Real Time Hardware Emulator System 


BasiConcepts, Inc. 312 W. First St. Suite 201, Sanford, FL 32771 
Tel: (407)322-5608 Fax: (407)322-5609 Email: info@BasiConcepts.com 


Viting Eentrr national i csective park sive, #4600 San Francisco, CA 94134 


Phone: (415) 468-2066 - Fax: (415) 468-2067 - Web: www.vikingint.com 
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Figure 3: 15-30V; 30A Motor Driver 


value is typically listed as Rdson (resistance from drain 
to source while the device is on). N channel MOSFETs 
typically have a lower Rdson resistance as compared to 
the P channel types. Most power dissipated by a MOS- 
FET is due to the Rdson value. The Rdson value is also 
dependent on the "gate drive voltage" (voltage on the 
gate when referenced to the source). 

Therefore, for high power applications, you would 
want to do several things to minimize power dissipa- 
tion in your circuit. You would use N-channel 
MOSFETs with low Rdson values. It is desirable to max- 
imize the gate drive voltage in order to minimize the 
Rdson of your MOSFET. You would also ensure that 
when you turn your MOSFET on, the gate drive voltage 
would have a fast rise time to minimize the amount of 
time that the MOSFET is in its active region (the fall 
time of the gate drive voltage is also important when 
turning a MOSFET off). 

This brings us to the concept of an H-bridge. The 
H-bridge is a configuration of four switching devices 


Figure 7: H-Bridge Test Circuit 


that allows you to 
change the direction of 
current flow through a 
load. This is done by 
selecting which pair of 
switches are on and 
which pair are off. This 
is particularly useful for 
controlling bi-direction- 
al motors. 

We'll assume that 
our load is a motor for 
this design, although 
many types of loads 
could be controlled with 
the circuit that will be 
defined here. An H- 
bridge requires that 
there be two switches 
located between the 
system voltage supply 
and the load, and two 
switches located 
between the load and the system ground return. To 
reduce power dissipation, it is desirable to use N chan- 
nel MOSFETs for each of the four switches. This cre- 
ates a significant problem. To fully turn on an N chan- 
nel MOSFET, the gate drive voltage should be about 
12V above the voltage at that MOSFET's source. In an 
H-bridge, the high side switches will have their source 
pins at the system voltage level when they are on. For 
example, in the system being designed here, I'll be 
using 18-20VDC for the system voltage. That means I'll 
need roughly 30-32V to drive my high side N channel 
MOSFETs. Things are definitely getting complicated! 


Connecting the Parts 


Have you ever looked at an engineering problem 
before and said "Hey, this should definitely be easier 
than it is turning out to be?" Well, | think the people at 
Harris Semiconductor Grinesemibiartia nany did just 
that when they designed the HIP4081A H-bridge 


J JFETS | 


ULTRA LOW NOISE \ LOW NOISE 


° 


TIGHT MATCHIN 


The RF Connection 

213 North Frederick Ave. 
Suite 11NV 
Gaithersburg, MD USA 
20877 


http:/Awww.therfc.com/ 


Complete Selection of MiL-Spec Coax, RF 
Connectors and Relays 


UG-21B/U N Male for RG-213/214 
UG-21D/U N Male for RG-213/214 


UG-21B/9913.....$6.00 Pins Only 
UG-21D/9913.....$4.00 Extra Gasket.... .75 


Amphenol 83-1SP-1050 PL-259 4 
UG-176/U Reducer RG-59/8X . .25 or 5/$1.00 
UG-175/U Reducer RG-58/58A .25 or 5/$1.00 
Silver Teflon PL-259/Gold Pin 


MIL-Spec Coax Available (Teflon, PVC IIA) 


New Product: Belden 9913F. 9913 with 
High Density PE Foam dielectric, stranded 
center cond. and Duobond Ill Jacket 

i apctedlecbeesseens Neti seoavsees .80/ft or $76.00/100ft 


Also New: 9092, RG8X with Type |i Jacket 
intro Price 


Call for Specials of the Month 


Full Line of Audio Connectors for Icom, 
Kenwood, and Yaesu 


Prices Do Not Include Shipping 


Orders 800/783-2666 
Info 301/840-5477 
FAX 301/869-3680 


Write in 75 on Reader Service Card. 19 


STAMP APPLICATIONS 


driver chip. 
This device provides a logic level interface 
to an all N-channel MOSFET H-bridge. It also 


prevents things like shoot-through (inadvertent- — 


ly tuming on the wrong switches and shorting 
your supply to ground through your H-bridge, 
usually resulting in transistors with cracks, miss- 
ing legs, and that funny melted electronics 
smell). 

The HIP4081A has on-board charge-pumps 
and upper bias supplies that are used to raise 


the gate drive voltage of the upper MOSFETs 
above the system bus voltage when they are 
tumed on. This is routinely called a "high-side 
driver;" two of which are required for an N- 
channel H-bridge. Figure 2 shows the logic 
states required for changing the current flow in 
an H-bridge. In many loads, the amount of cur- 
rent passing through the load is required for 
control, as well as the current direction. With a 
motor as your load, this translates to controlling 
both motor speed and direction. To control 
speed you can turn on the appropriate high side 
switch, and then pulse width modulate (PWM) 
the low side switch. 

For the HIP4081A, the control pins are 
considered high for assertion, meaning that a 
logic high enables that function. For instance, a 
logic high (+5V) at the ALI and BHI pins would 
turn on the B high side driver, as well as the A 
low side driver. 

Component selection for the HIP4081A is 
relatively simple. | selected the Harris HRF3205 
MOSFET which has an Rdson of about eight 
milli-ohms (0.008 ohms) for the four H-bridge 
switches. The charge-pump diodes selected 
were from Digi-Key, but virtually any 60V 
Schottky diode would work for this application. 
The charge-pump capacitor (C3,C4) should be 
at least 10 times the input capacitance of your 
MOSFET. 

The HRF3205 has an input capacitance of 
4000pF. | used 0.22uF capacitors, which are 
oversized but worked fine. The HRF3205 is 
rated for 55V and 75A. At 30V and 30A, | think 
we're well within its safe operating range. 


RESOU R GES 


For more information on the 
BASIC Stamp, contact: 


Parallax, Inc. 
3805 Atherton Road, #102 
Rocklin, CA 95765 
phone (916) 624-8333 


1939 S. Frontage Rd. Ste. F 
Sierra Vista, AZ 85635 
phone 520-459-4802 
fax 520-459-0623 
www.seetron.com info@seetron.com 


ee ee ee ee ees ee ee ee ee 


Fax: 530-891-1643 


| included a power supply circuit that is 
required for powering the HIP4081A with the 
motor voltage. This was also used to provide 
power to the BASIC Stamp. Some additional 
protection should be added to any noisy circuit 
to help protect the logic components. In this 
case, a bi-direction transient voltage suppressor 
(TVS) could be placed across the motor. 
Furthermore, RC snubbers, additional supres- 
sors, zener diodes, and poly-fuses could be 
used to reduce or contain transient voltage 
spikes. 

There are protective gate resistors and 
zener diodes on each MOSFET which will slow 
the rise and fall times of the gate drive voltage 
but they do not have much effect on the perfor- 
mance of this particular circuit. Figure 3 shows 
the finished schematic. 

Power dissipation for this circuit at 30A is 
around 15W. Additionally, this power dissipa- 
tion is split between two semiconductors (7.2W 
= 30A2*0.0080hms; P=i2R). This makes 
heatsinking easier. At 10A, virtually no heatsink- 
ing would be required. 

MOSFETs are also ideal for paralleling. They 


WIDGETS 


Sensors to RS232, 422 or 485 


Starting at $199 


Each system comes complete with one 
sensor, 10, 12 or 14 bit resolution w/ 7 
extra channels of A/D, 30k of remote 


data storage, power supply, serial cable 
and WINLP-Lite data acquisition 


software (trending, storing and display) 


1-888-597-3588 os 047-2028 


LEMON-PLADD INC, FAX (630) 647 8951 
PO Box 1683 POLLOCK PINES CA. 95726 


WWW.LEMONPLADD.COM 
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PRESSURE 
THERMOCOUPLE 
RTD 

VOLTAGE 
CURRENT 
MOTION 

GASES 

RH 

And more 
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Packs & Changer for YAESU FT-50R / 40R / 10R: For \COM IC-2SAT / W2A/3SAT /4SAT otc: 
FNB-40xh sims: 7.2v 650mAh $41.95 
FNB-47xh caseo 7.2¥ 1800mAh $49.96 For ICOM 02AT etc & Radio Shack HTx-202 /404; 
BP-Sh pack BAv 1400mAnh $32.95 

For YAESU FT-51R/41R/11R: 

For KENWOOD TH-79A /42A /22A: 

For YAESU FT-530 / 416 / 816/76 /26: PB-32xh paxomen  6.0v 1000mAh $29.96 

FNB-26 peck raney 7.2v 1600mAh $32.96 
For KENWOOD TH-78 / 48 / 28/27: 
For YAESU FT-411 /470/73/33/23: 


FNB-11 pack (Sw)  12.0v G00mAn $24.95 


Packs for ALINCO DJ-580 / 582 / 180 radios: 
EBP-20ns pack 7.2v 1500mAh $29.95 
EBP-22nh pk.(5w) 12.0v 1000mAn $36.95 


Mastercard / VISA / DISCOVER / American Express 
Call 608-831-3443 / Fax 608-831-1082 
Mr. NiCd - E. H. Yost & Company 
2211-D Parview Road, Middleton, Wi 53562 


CALL OR WRITE FOR OUR FREE CATALOG! 
Celular / Laptop / Videocam / Commercial & Aviation packs too! 
E-mail: ehyost@midplains net 


For ICOM IC-21A / 122-424 / W31- 32A/ TTA: 
BP-180xh x omen = 7.2v 1000mAh $39.95 


For \COM IC-W21A / 2GXAT / V21AT- (tack o Gray) 
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"NV_SEP99.BS2 - This BASIC Stamp 2 program runs a high current motor one direction, stops the motor, and 
runs it in 'the other direction. This is repeated until power is removed. 


‘Disable input, logic high disables all outputs 


CON 
CON 
CON 
CON 


'B high side control pin, a logic high turns on B high side driver 
‘B low side control pin, a logic high turns on B low side driver 
‘A low side control pin, a logic high turns on A low side driver 
‘A high side control pin, a logic high turns on A high side driver 


‘Pulse width modulation duty cycle register 
‘Pulse width modulation duration register 
VAR 'FOR...NEXT loop variable 


DISpin 
500 


=100 
=250 


DISpin 
1000 

BHipin 
BLIpin 
AHipin 
ALIpin 
DISpin 


Loop = 1 to 25 
ALIpin,PWMreg,DURreg 


DiSpin 


‘Disable H-bridge on power up 


‘Duration = 100 
‘Duty cycle is 98% 


‘Disable all driver outputs(stops motor) 

‘Wait 1s then set input values 

‘Enable B high side driver 

‘Disable B low side driver 

‘Disable A high side driver 

"Disable A low side driver(will PWM it below) 

‘Enable all driver outputs(only B high side in this case) 


‘PWM A low side driver 


‘Disable all driver outputs(stops motor) 


1000 ‘Pause Is then set input values 


AHipin 
ALIpin 
BHipin 
BLipin 
DISpin 


Loop = 1 to 25 
BLIpin,PWMreg,DURreg 


FORWARD 


work well in current sharing applications. The 
current that the device passes is based, to a 
degree, on the Rdson value of the MOSFET 
(and, of course, on the load resistance and bus 
voltage). In addition to being dependent on the 
"gate drive voltage," the Rdson value will 
increase as the MOSFET’s junction temperature 
increases. So, if a MOSFET gets hot, it will pass 
less current because of a increasing Rdson 
value. Therefore, if two (or more) MOSFETs are 
connected in parallel, and one begins to heat 
up, it will eventually begin drawing less current 
than the cooler MOSFET of the pair, and subse- 
quently cool down. This is assuming that all of 
the MOSFETs paralleled are of the same type; 
100A plus H-bridge circuits can be realized with 


‘Enable A high side driver 

‘Disable A low side driver 

‘Disable B high side driver 

‘Disable B low side driver(will PWM it below) 

‘Enable all driver outputs(only A high side in this case) 


‘PWM B low side driver 


‘Change direction again 


parallel MOSFETs and an H-bridge driver like the 
HIP4081A. 


Writing the Code 


The BASIC Stamp has limited PWM capabil- 
ity. The PWM command works just fine, but you 
can't have it run in the background (perform 
serial communication, etc., while doing PWM). 
Many applications will dip va a separate PWM 
generating device external to the BASIC Stamp. 
This application simply controls the HIP4081A 
by running the motor in one direction, stopping 
the motor, and then running it in the other 
direction. This should give most people insight 
into the simplicity of H-bridge control with a 


logic level device. 
In the code example in Figure 4, the DiSpin 
(disable pin) was used to shut down the H- 


bridge driver. You can see in Figure 4 that the 
gate drive voltage on the A high side switch 
stayed at about 30V. The system was running 
with an 18VDC bus. Since the HIP4081A was 
powered by a 12VDC regulator, you would 
expect the gate drive voltage to be 12VDC + 
18VDC = 30VDC, which it was. There is quite a 
bit of noise in this system as it stands. This can 
be seen as voltage spikes and noise coupling 
from scope probe to scope probe. Most of this 
noise would go away if the design were on a 
PCB and not on a solderless breadboard. The 
PWM signal can be seen on both the logic level 
BLI pin, and the low side driver output, BLO. 
You can also see that, although the AHO 
output is enabled in the BASIC Stamp code via 
the AHIpin, the A high side driver is not enabled 
until the DiSpin is taken low (OV), thus enabling 
individual control of the various output drivers. 
Harris Semiconductor makes a part similar 
to the HIP4081A, the HIP4080A. The 
HIP4080A is designed specifically for H-bridge 
control. For that reason, it would require fewer 
1/O lines to interface to. But | felt that the 
HIP4081A provided for a multitude of high cur- 
rent applications other than H-bridge control. 
So, | felt it might have wider appeal to the read- 
ers of this column. The parts are so similar, 
though, that virtually all information on the 
HIP4081A that was provided in this article holds 
true for the HIP4080A. Figure 4 gives an idea of 
how some non-H-bridge applications might 


appear. 
In Closing 


It's pretty difficult to come up with circuits 
that will have mass appeal, and fit them into a 
monthly article format. But | think this is a good 
one. There are quite a few parts out there in the 
electronics market that take a lot of anguish out 
of what would otherwise be a bear of a design. 
The Harris Semiconductor parts that | detailed 
here are great examples of the work many semi- 
conductor manufacturers are doing these days. 

Stop by and take a look at their web site. 
And, while you're at it, swing by the Maxim, 
Linear Technologies, Allegro, and Unitrode web 
sites. And, if you see anything that catches your 
eye, drop me an E-Mail. If it seems to work well 
with a BASIC Stamp, | might just write an article 
on it (and, of course, give you credit for pointing 
it out to me). NV 
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847.233.0013 
Modem 847.233.0014 


yogii@flash.net - flash.net/~yogii 


Phone: (416) 963-8996 
www.technolo 


Your shrinking options are 
expanding! 


MiceoGore-1Tl" 


* tiny 2” x 2” 68HC11 module 
* RS232, 5V regulator, 8MHz crystal 


* 32K SRAM plus 8K or 32K EEPROM 
* plugs into your breadboard like a DIP 
8K Starter Package #MC11SP8K 


32K Starter Package #MC11SP32K...$89* 
* plus shipping & handling 
Visa*MasterCarésDiscoverAmex Techaological 


Fax: (416) 963-9179 
icalarts.com 
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AUGUST 1999 


AUGUST 1 
IN - ANGOLA - Hamfest. Land of Lakes ARC, Bill 
Brown WD9DSN, 219-475-5897. 
E-Mail: sharon.|.brown@gte.net 
OH - RANDOLPH - Hamfest. Portage County 
Fairgrounds. 8am-4ipm. VE Exams. Talk-in: 
145.39 600 MHz. Portage ARC, Joanne Solak 
KJ30, 330-274-8240. E-Mail: Ijsolak@apk.net 
Web: http://parc.portage.oh.us 
VA - BERRYVILLE - Winchester Hamfest. Clarke 
County Ruritan Fairgrounds. Gam. VE Exams. 
Talk-in: 146.82 (-) W4RKC repeater. Shenandoah 
Valley ARC, Guy Avey W3INT, 540-678-9970; 
Jane Barb KD4IET, 540-955-1745. 
E-Mail: ibarb@visuallink.com Web: 
hitp://www.Vvalley.corm/svarc/hamfest or 
http://www.visuallink.net/shenvalleyarc 


he Events Calendar is a free service for publicizing electronic events such as 

amateur radio hamfests, flea markets, etc. If your organization is sponsor- 
ing an event and would like a free listing, contact us at least 60 days in advance. 
Include your flyer, estimated attendance, name of the person to contact, and 


phone number. 
Complimentary issues are available upon request for distribution to your 


attendees. A street address for UPS is required. , 

While we strive for accuracy in our calendar, we can not be responsible for — 
errors or cancellations. The information contained in this column is for the use of 
the readers of Nuts & Volts and may not be republished in any form without the 


AUGUST 6-7 
TX - AUSTIN - Texas State ARRL Convention. 
Austin ARC, Austin Repeater Org & Texas VHF- 
FM Society, Joe Makeever W5HS, 512-345-0800. 
E-Mail: jomak@ibm.net 
Web: http://www.repeater.org/summerfest/ 


AQGGUST 6-7-8 

SD - WATERTOWN - Dakota Division 
Convention. Lake Area Radio Klub, Jerry Hegg 
NOJH, 605-886-7151. E-Mail: nOjh@dailypost.com 

AUGGST 7 
CA - CHICO - Hamfest. Golden Empire ARS, 
Muriel Pope K6GSK, 530-342-4765. 
E-Mail: k6gsk@w6rhc.org 
CA - SANTEE - ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 
619-561-0052 
IL - CARLINVILLE - Hamfest. Macoupin County 
Fairgrounds, Rt. 4, +55 exit 60, 7am-12pm. Talk- 
in: 146.82- or 443,400+ 103.5PL. Macoupin 
County ARC, Tim Jones 217-627-2355. KA9SVIV 
E-Mail: jester25@ctnet.net. Jim Pitchford N9LOF, 
E-Mail: esda@ctnet.net 
IL - QUINCY - Hamfest. Western Illinois ARC, Jim 
Funk N9JF, 217-336-4191. E-Mail: 
jfunk@adams.net Web: http://www.qsl.net/sGawe 
ME - ST. ALBANS - Hamfest. Snow Mobile Club. 
Howard WAISBI, 207-876-3702 
MI - TAWAS - Hamfest. losco County AR 
Enthusiasts, John Hanley KA8AIP, 517-756-2845. 
E-Mail: ka8aip@centuryinter.net 
Web: http://www.oscoda.net/icare/ 
MO - CRANE - Hamfest. City Park. 8am-3pm. 
Talk-in: 145.330-. VE testing. Lonnie Allen, 417- 
723-5671. E-Mail: nOtbo@gte.net 
MO - SPRINGFIELD - Hamfest. Southwest 
Missouri ARC, Karen Thorpe NOTDW, 417-889- 
6775. E-Mail: n0tdw@juno.com 
NY - PLATTSBURGH - Hamfest. Champlain 
Valley ARC, Bernard Jakobetz KC2ALG, 
518-643-9657 
NY - WEEDSPORT - Hamfest. Auburn ARA, Joe 
Kahler WA2NGX, 315-364-5135. 
E-Mail: htx@usa.net 
OH - COLUMBUS - Hamfest. Aladdin Shrine 
Facility. am-3:30pm. VE Exams. Talk-in: 147.24 
receive/ 147.84 transmit. Voice of Aladdin ARC, 
Jim Morton KB8KPJ, 614-846-7790 
PA - LEWISTOWN - Hamfest. Decatur Township 
Fire Co. Grounds, US 522. Talk-in: 146.91. 
JVARC, Richard Yingling 717-242-1882 
PA - MATAMORAS - Hamfest. Tri-State ARA, 
Dave W2DRH, 914-856-2529; Ray WY2D, 914 
856-1733; Rich K3BBC, 570-559-7401 


AUGUST 7-8 
WA - SPOKANE - ARRL Eastern WA Section 
Convention. University High School, 10212 E. 9th 
Ave. Sat: 9am-Spm, Sun: 8am-12pm. VE Exams. 
Neil Gallup N7LVO, 509-928-7442. E-Mail: 
n7ivo@cet.com Betsy Ashleman N7WRQ, 509- 
448-5821. E-Mail: n7wrq@aol.com 
Web: http://www.iea.com/-n7utg 

AUGUST 8 
1A - AMANA - Hamifest. Cedar Valley ARC, Wayne 
Kolosik KIOFE, 319-393-4224. 
E-Mail: ki0fe@usa.net 
IL - PEOTONE - Hamfesters Hamfest. Will County 
Fairgrounds. Tom Davis KB9NUQ, 708-210-9548; 
David Brasel NF9N, 708-448-0580. 
E-Mail: nf9n@aol.com or tdavis@internetplus.net 
OH - LISBON - Hamfest. Triangle ARC, Mike 
Mays KB8JNM, 330-386-6021. E-Mail: 
mike.mays@usa.net Web: http://www.qsl.net/tarc 
OH - MARTINS FERRY - Hamfest. Triple States 
RAC, Ralph McDonough K8AN, 740-546-3930. 
E-Mail: kBan@aol.com 
Web: http://www.qsl.net/tsrac 

AGGUST 14 


written permission of T & L Publications, Inc. 


CA - FONTANA - Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 
ME -ST ALBANS - Hamfest. Piscataquis ARC, 
George Dean WA1JMM, 207-965-8864. 
E-Mail: waljmm@midmaine.com 
Web: hitp://www.qsl.net/parc/ 
NY - WESTMORELAND - Hamfest. Rorne RC, 
Jack Roux KB2TXR, 315-336-1391 
OH - NELSONVILLE - Hamfest. Sunday Creek 
AR Federation, Russell Ellis NBMWK, 740-767- 
2226. E-Mail: scarf@hocking.edu 
VT - CHARLOTTE - Hamfest. Burlington ARC, 
Ralph Stetson KD1R, 802-878-6454. Web: 
hittp://homepages.together.net/~kd I r/fest99.htm 
WV - HUNTINGTON - Hamfest. Tri-State ARA, 
Dwight Smith WB8JPJ, 304-522-7865 eves; 304- 
523-6675 days. E-Mail: wb8jpj@arri.net 
E-Mail: tara.amateur.radio@juno.com 

AGGUST 15 
CA - GOLETA - Hamfest. Santa Barbara ARC, 
Chuck Stersic N6CJL, 805-563-6062. 
E-Mail: chuckstr@west.net 
CO - GOLDEN - ARRL Colorado State 
Convention. Jefferson County Fairgrounds, 15200 
W. 6th Ave. (Indiana Exit). 8:30am-2pm. Denver 
Radio Club, Bob Lindell NOYIX, 303-422-0610. 
E-Mail: KBOQAB@arri.net 
Web; hitp;//users.ntr.net/~chastain/hamradio 
IN - LAFAYETTE - Hamfest. Tippecanoe County 
Fairgrounds. Talk-in: W9REG 147.135/443.775. 
E-Mail: ddull@compuserve.com 
KY - LEXINGTON - Hamfest. National Guard 
Armory, 8am-4pm. VE Exams. Talk-in: 146.760-. 
John Barnes KS4GL, 606-253-1178. 
E-Mail: KS4GL@juno.com 
Web: hitp://www.qsi.net/k4kjq/ 
MA -ADAMS - Hamfest. Northern Berkshire ARC, 
Joel Miller NIWCF, 413-442-2609. E-Mail: 
nl wef@nobarc.org 
MA - CAMBRIDGE - Flea at MIT. Albany and 
Main Sts, 9am-2pm., Talk-in: 146.52 & 
449.725/444.725 WIXM/R PL 114.8 (2A). Nick 
Altenbernd KA1MQX, 617-253-3776 (9-5). Web: 
http://web.mit.edu/w1mx/www/swapfest.html 
MI - JACKSON - Hamfest. Jackson Community 
College. VE Exams. Talk-in: 146.88 WBJXN. 
Cascades ARS, Dennis Byrne KC8IJZ, 517-522- 
4058. E-Mail: byrneda@voyager.net 
Web: http://www.qsl.net/cars-jxn/ 
NJ - BAYVILLE - Hamfest. Jersey Shore ARS, 
Bob Murdock WX2NJ, 732-269-6379. 
E-Mail: JARSFEST@aol.com Web: 
http://members,aol.com/jarsfest/jarsfest.htm! 
NY - DEPEW - Hamfest. Hearthstone Manor, 333 
Dick Rd. Lancaster ARC, Luke Calianno N2GDU, 
716-634-4667. E-Mail: icalianno@freewwweb.com 
Web: http://hamgatel.sunyerie.edu/~larc/Gre 
aterBuffaloHamfest.ht 
OH - WARREN - Hamfest. Trumbull County JVS 
School, Educational Hwy. Warren ARA, Frank 
Fitzhugh KD8KJ, 330-652-0452, E-Mail: 
kd8kj@onecom.com Ray Solinger NBHRZ, 330- 
652-5028, E-Mail: n8hrz@onecom.com 
PA - YORK - Swapfest and Auction. York VO Tech 
School, Pauline Dr. (1 bik S of +83 Exit 6, Rt 
74S). Talk-in: 146.865. Swap Fest, John Salony 
(Ph) 717-741-1780; Greg Towson (fax) 717-741- 
0874. Gene Warner E-Mail: ad3e@arri_net 
WA - NORTH SEATTLE - Antique Radio Swap 
Meet. Shoreline Museum Parking Lot, N. 175th & 
Linden Ave. 9am-Ipm. Puget Sound Antique 


Radio Assn., 425-747-1323 or 206-546-5495, Web: 


http://www.eskimo.com/~hhagen/psara.htm! 


AUGUST 21 
CA - SANTEE - ARC of El Cajon Ham, Computer 


COMPUTER SHOWS 
AGI 31 Macnee 
http://www. an 
612.788.1901 
http://www.supercomputersale.com 


Computers And You, 734-283-1754. 
www.al-supercomputersales.com 


Central Shows 
847-412-1900 & 1888 206 6066. 
E-Mail: t@m seine 


& Electronic Swapmeet. Santee Drive-in. 
619-561-0052 

CANADA - MANITOBA - ACISTIN - MARM 
Hamfest. Dave Snydal VE4XN, 204-728-2463. 
E-Mail: dsnydal@mb.sympatico.ca Web: http:// 
WWW.MBNET.MB.CA/~donahue/a ustin.html 
GA - ELLIJAY - Hamfest. Legion Rd., Telephone 
Co. Pavilion off old Hwy 5. 8am-12:30pm. Talk-in: 
146.985. Ellijay ARS, Dot Beam K4PPS, 706-276- 
6660 


IN - WARSAW - Hamfest. Kosciusko County 
Fairgrounds, 8am-2pm. VE Exams. Hoosier Lakes 
Radio Club, Loren Melton WB9OST, 219-858-9374 
eves, E-Mail: WB9OST@WAVEONE.NET 
NJ - OAKLAND - Flea Market. American Legion 
Hall, 65 Oak St. 8am-Noon. Talk-in: 147.49 in/ 
146.49 out & 441.175 in/446.175 out & 146.52 
simplex. Ramapo Mountain ARC, Tony Cassera 
N2KDZ, 973-839-3564. 
E-Mail: acassera@intac.com 
NY - ITHACA - Hamfest. Tompkins County 
Airport. Talk-in; 146.97 (-600). Tompkins County 
ARC, David Flinn W2CFP, 607-533-4797. 
E-Mail: dave@starflinn.com 
Web: http://www.compcenter.com/-tcarc 
TX - GREENVILLE - Hamfest. Sabine Valley ARA, 
Michael Ihry N5KB, 903-883-3789. E-Mail: 
mihry@argontech.net Web: 
http://www.thehalico.com/SVARA 
VA - VINTON - Hamfest. William Byrd High 
School, Washington Ave. Sam-3pm. VE Exams. 
Roanoke Valley ARC, Mike Marsh KF4MUB, 540- 
389-3056. E-Mail: mikekf4mub@aol,com Web: 
http://ourworld.compuserve.com/homepages/fcu 
pp/rvarc.htm 
WA - LONGVIEW - Hamfest. Cowlitz County 
Expo Center, Fairgrounds. 9am-1pm. Talk-in: 
147.26+ K7ZVV repeater. Lower Columbia ARA, 
Bob Morehouse KB7ADO, 360-425-6076 (after 
6pm wkdys). E-Mail: kb7ado@acicom 
Web: http://www.qslnet/nc7p/ 

AUGUST 21-22 
AL - HUNTSVILLE - Convention. Von Braun 


Center. Sat; 9am-4:30pm, Sun: 9am-2:30pm. 
Southeastern Division, Scotty Neustadter W4WW, 


256-880-8004. E-Mail: scotty@hiwaay.net. 
NM - ALBOQUERQUE - Duke City Hamfest. 
Marcus Lieberman KM5EH, 505-636-1724. Fax: 
505-352-6154. E-Mail: buckm!@obo.net 
Web: http://www.qsi.net/dehf 

AQGUST 22 
KS - SALINA - Hamfest. Central Kansas ARC. 
Ron Tremblay WAOPSF, 785-827-8149. 
E-Mail: tremblay@midusa.net 
MI - CORGNNA - Hamfest. Genessee County RC, 
Mid MI Wireless Assn., Lapeer ARC, Shiawassee 
ARA & Bay Area ARC. Rosemary Podsiadlik 
N8UHY, 517-288-4145 
MO - ST. CHARLES - Hamfest. Blanchette Park. 
6:30am-1pm. Talk-in: 146.67. St. Charles ARC, 
Ken Fieser KBOVLN, 314-428-4383. 
E-Mail: kfieser@aol.com 
Web: http://www.qth.com/wbOhsi/ 
NE - OMAHA - Hamfest. AK-SAR-BEN ARC, 
Gerry Gross WA6POZ, 402-895-7367. E-Mail: 
wa6poz@aol.com Web: http://www.qsl.net/kOusa 
NJ - MULLICA HILL - Hamfest. Gloucester 
County ARC, John Schumacher N2AWD, 215- 
238-4955. E-Mail: schumacher@kyw.com 
Web: http://users.snip.net/~gradywhite 
NY - YONKERS - Hamfest. Yonkers ARC, John 
Costa WB2AUL, 914-969-6548. 
E-Mail: wb2aul@aol.com 


AUGUST 27-28 
LA - NEW ORLEANS - New Orleans International 
DX Convention, Don Boudreau W5FKX, 504-737- 
9733. E-Mail; dboudr@Isumc.edu 
Web: http://www.gnofn.org/~w5ru/ 
CT - ENFIELD - Convention. Harley Hotel, 1 
Bright Meadow Bivd. (off Rt. 5). Eastern VHF/UHF 
Society, Bruce Wood N2LIV, 516-265-1015. 
E-Mail: wzlv@ntplx.net E-Mail: bdwood@erols.com 
Web; http: //uhavax.hartford.edu/-newsvhf 


FL - TAMPA - Hamfest. Tampa ARC & Tampa 
Bay ARS, Biff Craine K4LAW, 813-222-5022 or 
813-265-4812. E-Mail: scraine] @tampabay.rr.com 
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IN - LA PORTE - Hamfest. County Fairgrounds. 
7am-Ipm. Talk-in: 146.610 (131.8PL), 146.520 
simplex. La Porte ARC, Neil Straub WZ9N, 219- 
234-7525. E-Mail: nstraub@netnitco.net 
Web: www.geocities.com/siliconvalley /byte/ 1653 
KS - CHANCTE - Hamfest. Central Park Pavilion. 
9am-Ipm. Talk-in: 146.745. Chanute Area ARC, 
Charlie Ward WDOAKU, 316-431-6402 
MA - GARDNER - Hamfest. Mohawk ARC, John 
Dould AE1B, 978-249-5905. E-Mail: aelb@gis.net 
TX - GAINESVILLE - Hamfest. Civic Center. 7am- 
5pm. Bob Ray, 940-665-2544. 
E-Mail; bray@mortexinfo.net 
WV - WESTON - Convention. Jackson's Mill 
Conference Center. 8am-! ]pm. West Virginia 
State AR Council, Dick Fowler NSFMD, 304-623- 
9479. E-Mail: n8fmd@neumedia.net 
Web: http://qsl.net/wvsarc 

AUGUST 28-29 
CO - WOODLAND PARK - Hamfest. Mountain 
ARC, Wes KOHPZ, 719-687-8758. E-Mail: 
wlw@prodigy.net 
FL - SARASOTA - Computer Show. Municipal 
Auditorium. Frank Cox 941-954-0202 

AUGUST 29 

IL - WOODSTOCK - Hamfest. Tri-County Radio 
Group, Bob Grosse N9KXG, 708-944-0500. 
E-Mail: NIKXG@quality-enterprises.com 
Web: http://quality-enterprises.com/torg/ 
PA - NEW KENSINGTON - Swap/Flea Market. 
Skyview Radio Society Club House. Bob 
724-727-2194 
TN - LEBANON - Hamfest. Short Mountain 
Repeater Club, Patsy Pierce K3PAT, 615-395-4488. 


SEPTEMBER 1999 


SEPTEMBER 4 
CA - SANTEE - ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 
619-561-0052 
CANADA - ONTARIO - CARP - Hamfest. Ottawa 
ARC, Jim Cummings VE3XJ, 613-446-1225. 
E-Mail: fleamarket@oarc.net 
Web; hitp://oarc.net/fleamarket 
NM - ALAMOGORDO - Hamfest. Otero County 
Fairgrounds, US 54 & Fairgrounds Rd. VEC test- 
ing. Alamogordo ARC, Larry Moore WASUNO, 
505-437-0145 
PA - GNIONTOWN - Hamfest. Uniontown ARC, 
Cari Chuprinko WA3HQK, 304-594-3779 


45 
NC - SHELBY - Hamfest. Shelby ARC. John 
Ledford N4GOQ, 704-482-4507. 
E-Mail: ndgoq@shelby.net 
Web: http://www.shelby.net/n4fan 


‘SEPTEMBER 10-11 
AR - MENA - Hamfest. Queen Wilhelmina 
Hamfest Assn., Charlotte Lee KC5DOR, E-Mail: 
blee@ipa.net. Ray Lively W5DLC, 903-764-5599, 
E-Mail: raysoft@intrastar.net 


SEPTEMBER 11 


AR - MOGNTAIN HOME - Hamfest. Twin Lakes 
ARC, Miles Waldron N5QMI, 870-492-4466. E- 
Mail: mpwaldron@centuryinter.net 

CA - FONTANA - Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 

DE - DOVER - Hamfest. Kent County ARC, Larry 
Roll K3LT, 302-678-4841. E-Mail: yodoc@aol.com 
or k3it@magpage.com 

IN - SPENCER - Hamfest. Owen County ARA, 
Kathryn Smith K9INU, 812-829-2140 

ME - WINDSOR - Hamfest. Fairgrounds. AARA, 
Frank NIITR, 207-623-9217 

MN - RUSH CITY - Hamfest. East Central MN 
ARC, Larry Jilek KAOMEN, 320-358-4205 


MO - COLUMBIA - Hamfest. Good Time Country, 


5551 S. Hwy. 63. 8am-2pm. VE Exams. Central 
Missouri Radio Assn., Bruce Odle, 3315 
Berrywood Dr., Ste. 101, Columbia, MO 65201 
NY - BALLSTON SPA - Hamfest. County 
Fairgrounds. 7am-3pm. VEC Exams, Talk-in: 
WA2UMX 146.40/147.00 & 147.84/147.24. 
Saratoga County RACES Assn., Darlene Lake 
N2XQG, 518-587-2385 E-Mail: lake@capital.net 
PA- ~ Hamfest. Franklin Twp. Firehail. VE 
Exams, 9am, Franklin Center Methodist Church, 
Rt. 98. Talk-in: 146.01/61. Radio Assn. of Erie, Dr. 
Tom McClain N3HPR, 814-833-1640. 

E-Mail: TEM@ERIE.NET 

Web: http://www.erie.net/~n3ntj/hamfest.htm 
WA - GRAHAM - Tacoma Electronics 
Fleamarket. (Pierce County Fairgrounds), Frontier 
Park, 21718 Meridian Ave. E. 9am-3pm. Talk-in: 
147,38+ PL 103.5, simplex 146.58. RCT, Roger 
253-475-4293. E-Mail: rtwig@worldnet.att.net Web: 
www.mashell.com/-roblee/rct.htm 


SEPTEMBER 11-12 
FL - MELBOURNE - Hamfest. Auditorium. 
Platinum Coast ARC, Tim Madden KI4TG. 
E-Mail: ki4tg@msn.com 
KY - LOGISVILLE - ARRL KY State Convention. 
Bullit County Fairgrounds, 1-65 (South 25 min.). 
Greater Louisville Hamfest Assn., Herbert Rowe 
W4WOQD. 812-282-7007 or 812-948-0037 (com- 
mercial), 502-935-7197 or 606-284-9090 
(FleaMkt/TailGate) E-Mail: wd4ixl@juno.com 
Web: http://www.thepoint.net/~glha/ 

SEPTEMBER 12 

DE - FELTON - Hamfest. Kent County ARC, Larry 
Roll K3LT, 302-678-4841. 
E-Mail: W3HZW@hotmail.com 
IL - JOLIET - Hamfest. Bolingbrook ARS, Marti 
Barton KA9ZJJ, 815-436-0559. 
E-Mail: mkbarton@flash.net 
MA - SOUTH DARTMOUTH - Hamfest. At club. 
SE MA ARA, Bill K1IBR, 508-996-2969 
OH - FINDLAY - Hamfest. Hancock County 
Fairgrounds. Talk-in: 147.15+, 444.15. Findlay RC, 
Bill Kelsey NSET, 419-423-4604. 
E-Mail: kanga@bright.net 
Web: http://www.bright.net/~kanga/w8ft/ 
PA - BUTLER - Hamfest. Butler County ARA, 
Gerald Wetzel W3DMB, 724-282-6777 
E-Mail: w3dmb@aol.com 
Web: http://www.nauticom.net/www/cliff/bcara 


SEPTEMBER 17 
NJ - PISCATAWAY - Ham & Electronics Auction. 
North Stelton Firehouse, Haines Ave. E of Stelton 
Rd. 6pm. Piscataway ARC, Marty 732-396-1836 
(before 9pm) 

SEPTEMBER 18 
AR - LITTLE ROCK - Hamfest. CAREN, Scott 
Derden K5SCD, 501-834-1881 
E-Mail: sderden@flash.net 
Web: http://carenclub.webjump.com 
CA - SANTEE - ARC of E! Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 
619-561-0052 
IL - ROLLING MEADOWS - W9DXCC 
Convention. Northern Illinois DX Assn., Bill Smith 
W9VA, 847-945-1564 E-Mail: w9va@aol.com 
Web: http://www.qth.com/w9dxcc 
KY - CAVE CITY - Hamfest. Convention Center. 
VE Exams. The Southern KY DX Assn., Larry 
Brumett KN4IV, 502-651-2363. E-Mail: 
Ibrumett@glasgow-ky.com Web: http://www.geoc 
ities.com/CapitolHill/5421 
MA - MARSHFIELD - Harnfest. Fairgrounds, Rt. 
3A. Genesis ARS, Lou NIWNT, 781-837-6651. 
E-Mail: nl wnt@mediaone.net 
Web: hitp://home.ici.net/~marsfair/marsfair.htm! 
ME - LINCOLN - Hamfest. Burr School. VE test- 
ing. Bagley ARC, Sylvia NIJNR, 207-732-5185. 
MI - GRAND RAPIDS - Hamfest. Grand Rapids 
ARA, Ed Novakowski N8UXN, 616-458-9029. 
E-Mail: barbv@voyager.net 
Web: http://www.w8dc.org 
MI - MT. CLEMENS - Hamfest. L’Anse Creuse 
ARC, John Slobodnik N8NXW, 810-791-4484 or 
810-757-8192 Ext. 151, E-Mail: irish 12@juno.com 
Betty McGinn N8SIH, 810-791-4484, 
E-Mail: boops@juno.com 
Web: http://www-flash.net/~icarc/ 
NY - HAMBGRG - Western NY ARRL Section 
Convention, Harold Smith K2HC, 716-424-7184 
E-Mail: info@buffalohamfest.org 
Web: http://www.buffalohamfest.org 
NY - MARGARETVILLE - Hamfest. Margaretville 
ARC, Harold Murken NQ2Y, 914-586-3893. 
E-Mail: bourke@catskill.net 
PA - SCHNECKSVILLE - Hamfest. Fire Dept. on 
PA Rt. 309. Talk-in: 146.70 (PL 151.4)/R, 444,90 
(PL 151.4)/R. DLARC, William Goodman K3ANS, 
610-258-5063. E-Mail: aa3ix@arri.net Web: 
http://www.kutztown.edu/faculty/chuk/dlarc/ 
RI - FORESTDALE - Flea Market and Auction. 
VFW, Rt. 146. Rhode Island Amateur FM Repeater 
Service, Rick Fairweather K1KYI, 401-725-7507. 
E-Mail: k lkyi@juno.com 
TX - WEBSTER - Hamfest. Clear Lake ARC, Bob 
Biekert KA5GLX, 281-488-2913 E-Mail: 
ka5Sgix@clarc.org Web: http://www.clarc.org 

SEPTEMBER 18-19 

IL - PEORIA - Hamfest. Peoria Area ARC, Jim 
Williams N9HHU, 309-692-3378. Fax: 309-698- 
8643. E-Mail: jimeoc@worldnet.att.net or 
jimn9hhu@juno.com Web: http://www.w9uvi.org 
TX - EL PASO - International Hamfiesta. Craig 
Lyles KC7UXM, 915-821-7501 
VA - VIRGINIA BEACH - Hamfest and VA State 
ARRL Convention. Pavilion. Sat: 9am-5pm, Sun: 


9am-4pm. Talk-in: 146.970. Manny Steiner 
K4DOR, 757-HAM-FEST. E-Mail: 
HAMFEST@EXIS.NET or Lewis B. Steingold 
W4BLO, 757-486-3800 

Web: WWW.VAHAMFEST.COM 


SEPTEMBER 19 

CT - NEWTOWN - Hamfest. Edmond Town Hall, 
Rt. 6, 9am-2pm, Talk-in: 146.67. Candlewood 
ARA, Jeff Cantor WB3DLG, 203-798-6860. 
E-Mail: wb3dig@earthlink.net 
Web: http://www.danbury.lib.ct.us/org/cara/ 
MA - CAMBRIDGE - Flea at MIT. Albany and 
Main Sts. 9am-2pm. Talk-in: 146.52 & 
449.725/444.725 WIXM/R PL 114.8 (2A). Nick 
Altenbernd KAIMQX, 617-253-3776 (9-5). Web: 
http://web.mit.edu/w 1mx/www/swapfest.html 
MI - ADRIAN - Hamfest. Lenawee County 
Fairgrounds, VE Exams, Adrian ARC, Brian 
Sarkisian KG8CO, 517-265-1537, E-Mail: 
kg8co@Ini.net Web: http://www.Jni.net/~w8tge 
NJ - TRENTON - Hamfest. Tall Cedars of 
Lebanon picnic grove, Sawmill Rd. Talk-in: 
146.67-. Delaware Valley Radio Assn., Darryl 
Foyuth N2JVP, 609-882-2240. 
E-Mail: n2jvp@amsat.org 
Web: www.slac.com/w2zq 
NY - BETHPAGE - Long Island Hamfair. 
Briarcliffe College, 1055 Stewart Ave. 8:30am- 
2pm. VE Exams. Talk-in: W2VL 146.85 repeater 
(136.5PL). Long Island Mobile ARC, Rich N2WJL, 
516-520-9311. E-Mail; hamfest@limarc.org 
Web: http://www.limarc.org 
OH - CINCINNATI - Hamfest. Kolping Center. 
8am-4pm. Greater Cincinnati ARA, Jim Weaver 
K8JE, 513-825-2868. E-Mail: JimWeaver@aol.com 
Tom Denham K8VOE, 513-779-3951. 
E-Mail: tdenham@eos.net 
PA - YORK - Hamfest. York County Area 
Vocational Technical School, Queen St. (Exit 6E 
off 1-83). 8am-3pm. York Hamfest, 717-764-8193 
(ph/fax). E-Mail: W3SST@juno.com 
Web: http://www.yorkhamfest.org 

SEPTEMBER 24-25 
MI - FLINT - State Convention, University of MI- 
Flint Riverfront Campus. Tuscola County ARA & 


Bay Area ARA, Val Rose N8EXV, 810-607-7732. 
E-Mail: nSexv@yahoo.com 


SEPTEMBER 24-25-26 
NH - LANCASTER - Super Moose Festival. 
Lancaster Fairgrounds, Rt. 3. The United Way of 
Northern NH, 603-752-3343. 
E-Mail: unitdway @ncia.net 


SEPTEMBER 25 
AL - MOBILE - Hamfest. Mobile ARC, Tommy 
Thompson KC4OLV, 334-653-9239 or 334-431- 
2019. E-Mail: kc4olv@zebra.net 
Web: http://www.angelfire,com/al/marc3/ 
FL - DAYTONA BEACH - Hamfest. Embry Riddle 
Aeronautical University Campus, Clyde Morris 
Bivd. 9am-5pm. ARRL Exams. Talk-in: 147.150 
+600. DBARA, E-Mail: munseyj@mindspring.com 
Web; http://www.america.com/~dbara/ or http:// 
www.db.erau.edu/campus/student/club/erara 
NJ - MT. HOLLY - Hamfest. South Jersey Radio 
Assn. Joseph Cramer N2XYZ, 609-268-2135. 


Continued on page 61 


fodern Communications ¢« (405) 691-0594 7 « rax 


Parts, Parts, Parts 


Converters: 


Panasonic: TZPC-175 ....... $49.00 
Panasonic: TZPC-145 ....... $45.00 
Centurion CF-3000 (NEW) 

True 99 Channel ....... . .$65.00 
Regal: CR-83 .............$39.00 


Remotes: 


Jerrold: 400, 450,550 ........$4.50 
SIAL 178, 478 w55s Se oche'sc 0.0: G4.05 
S/A: 8600 Display ...........$4.95 
Panasonic: 170,175 .........$4.95 
ZONA (ALL) od ces cece es SASS 
Pioneer (ALL) ..............$4.95 
Tocom 5503-VIP ............$4.95 
4-in-1 Universal .............$5.95 
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10 50 100 
$45.00 $39.00 
$39.00 $35.00 


$60.00 $55.00 
$35.00 $32.00. 


$3.75 
$4.25 
$4.25 
$4.25 
$4.25 
$4.25 
$4.25 
$4.25 
$5.25 


$4.00 
$4.50 
$4.50 
$4.50 
$4.50 
$4.50 
$4.50 
$4.50 
$5.50 


PIC16C622 
PIC16C54RC/P 
PIC16C56RC/P 


Micro 68H705C8P 


10+ 50+ 100+ 
$3.15 $2.95 $2.75 
$2.15 $1.95 $1.75 
$2.15 $1.95 $1.75 


$6.50 $6.15 $5.95 


4 MHz (Resonator 2 pins) $0.45 $0.40 $0.35 


4 MHz (3 pins) 


Crystal: 117, 119 
18 pin IC Socket 


$0.45 $0.40 $0.35 
$3.75 $3.50 $3.25 
$0.15 $0.12 $0.10 


Toggle Switch on/on $0.95 $0.85 $0.75 
Call for Larger Quantity Quotes 


Write in 109 on Reader Service Card. 


#7 in Customer Service 


Since 1983 


(POTAage which 
will include 
para jan . 

Transistor Spec 

Data ( a $69 option 
in the new version 


Raty & Web heady Offer EXPIRES Sep 
/BM THINKPAD 486 DX4-100 


Huge 10.5" Active Matrix Color Display (the Best) ‘ 
(Much Sharper & Brighter than a standard display, a $ 300 value) W* 
810Meg Hard Drive Standard -or- (optional 1 Gig Drive $29/- 2Gig $59/) 
16M Ram Standard -or- ( optional 24M Ram $24 !) 
33k FAX MODEM - 2 PCMCIA Expansion Siots 
Dual Infrared Ports (Front & Rear) 
Track Point Mouse All Standard Ports (1S,1P,1VGA,1Kbd) 
Pop out - Hard Drive, Ram, & Battery 
Ram & Hard Drive Expandable & Upgradable. 
Includes Power Supply & Hydride Battery (a $150 value ) 
Free Lifetime Tech Support P . 
Web Site Creator Software ove iCMaster Earlier Editions Perfect for Service or Lite 
Internet Ready, America On Line 4.X Latest Version > ‘ve Design. Later Editions Perfect for Advanced Design 
Fax Modem Software, Searchable Owners Manual s/w, W95 t. SE SeRs ALY 95 3Book Se 
' | 96 3Book Set $49 
97 3Book Set $69 // CD Rom $99// 
983Book gone CD" $135/ 
Publisher 99 3Book gone CD" 489/ 


EEM Contains the Complete Catalogs of Most Electronic 
$88” «Component Manufacturers & Distributors 


97 4 Book Set only on CD 
strictly for professionals 98 4 Book Set only on CD 


Brazing Suntight o Rain Storm Whe Screamer 


On the DESERT or SHOW Wt IBM THINKPAD Pentium P-75 


2 Gig Hard Drive Standard 
4astamt OM - ZEv0 voor up ume All other features same as the IBM DX4-100 


as INCLUDES Lifetime Tech Support 
Drop 3 to Concrete 


Rain: (4"/nr Rain w/ 40 MPH Winds) : 
Silicone Rubberized & Diecast Case ! rs os 3 easy payments of 


Ultra Shock Mounted 1GIG EIDE Hard Drive ! P : J : dy $ J 
ESD/EMF & RF Resistant, Works from -4 to 120 Deg F ey rah ‘eg wot 
& Vacuum to 15,000 ft : rt g 
> 1-PCMCIA (type 1, 2 or 3), Serial & Parallel Ports in rear ye 0% Financing! 
Math Co-processor, 28.8k Modem (internet Ready) ’ 
> Long Lasting Hydride Battery ($150 Value) 
> Sound & Microphone, External Mini 3.5 Floppy 
> 8.25" Display-64 Shade Monochrome REFLECTIVE 
> (Optional) Touch Screen with 
Handwriting Recognition 
Rough Service Handle with Loops for optional Shoulder Strap 
Roxanne's Voice Annotates all Windows 3.X Functions 
(a real kick) 


$200 
> 33k Baud PCMCIA Fax- Modem Upgrade $35 / 56k $89 
This was a unique (one shot) purchasing opportunity 
ae {T'S NOT OPEN STOCK 
3 cts ane RPT ES WER sa WHEN THEY'RE GONE, THEY'RE GONE FOR GOOD 
TRE OTS ers Cele t lelelei=t | Sold till recently by IBM through their Local Area Network 
: Division at$4,699& $6 912.as shownhere. (hey wereneverdiscounted) 
An Extremely Serious Piece of Equipment 
7 - a 


1 Year Warranty - Satisfaction Guaranteed - The Friendliest People - The Best Customer Service Email for Detailed Information 
3 PAYMENT PLAN with Credit Card -or- Layaway ONLY 843-650-5700 For Questions-or- email: netcomd@aol.com 
COD's SINGLE PAYMENT ONLY ORDERS ONLY 800-733-3733 ORDERSONLY FAX843 6505777 10-8EST Mon-Fri 
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| OSCILLOSCOPES & ACCESSORIES | 


OSCILLOSCOPES 

TEK 2445 150 MHz 4-channel Oscilloscope ... 

Beat fotin dpe dnngea Ni oesipmepmmcagaal 

TEK 7104 1 GHz 2-Channel Oscilloscope, ... 
w/7A29,7A29-04,7B10,7815 

TEK 7844 400 MHz Dual Beam Oscilloscope ...........:cseseesssssesesenseaneees $900.00 
with 7A24,7A26,7880,7B85 

TEK 7904 500 MHz Oscilloscope, 
with 7A24, 7A26, 7880, 7B85 

TEK SC502 15 MHz Dual Trace o.oo es csecsecsteeenesestenseencsnssesrerenenvenes $325.00 
Oscilloscope, TM500 series 

TEK SC503 10 MHz Dual Trace Storage ...........ccesrveessuesnsssnsranneenneses $375.00 
Oscilloscope, TM500 series 


PROBES 

HP 1122A Probe Power 

HP 54701A 2.5 GHz 10X FET Probe, .... 
for 54700 series oscilloscopes 

TEK 1101A Accessory Power Supply, for FET probes 

TEK P6015A 75 MHz 40 kVpk 1000X Probe . 

TEK P6046 100 MHz Differential Probe ..... 

TEK P6150 9 GHz 10X/ 3 GHz 1X.............. 
50 Ohm Probe, SMA(m) output 

TEK P6201 900 MHz 1X/10X/100X FET Probe... 


450-1050 nmv/0-1 mW: DC-700 MHz, ‘ST conn. 


CALIBRATION 
TEK SG503 Level Generator, 250 kHz-250 MHz, TMS00 series ........ $600.00 


WAVEFORM C GENERATORS | 


FUNCTION 
HP 33108 5 MHz Function Generator, variable phase trigger ............ .00 
HP 3312A 13 MHz Function Generator sash .00 


70858 Digital 
Generator, 0-100 mS, 1 nS res.,5 Hz-5 M 
HP 2148 10 MHz 100 Vpk Pulse Generator ... 

HP 8007B 100 MHz Pulse Generator 


TEK PG506 50 MHz Pulse Generator, TM500 series .... 
WAVETEK 802 50 MHz Pulse Generator ..............0..0» 


.00 
00 
,00 
.00 
.00 
SOLARTRON 7081 8-1/2 digit Voltmeter 00 
TEK DM5010 4-1/2 digit Multimeter, TM5000 series plug-in.............. $300.00 
TEK DMS501A 4-1/2 digit Multimeter, TM500 series plug-in 00 


0-120V/10 Hz-100 kHz;120-1200V/10 Hz-1 kHz 


VOLTAGE SOURCES 

HP 6114A Procision Dual Range Powe? ..........:sse-serssssvsseneesessssnnnvees $850.00 
Supply, 2OV2A/40V1A 

HP 6115A Precision Dual Range POWGF .......cssssessssssesssneersrnnrerenertseer $850.00 
Supply, 50V 0.8A / 100V 0.4A 

KEITHLEY 228 Programmabie Voltaga/Current SOUurT® ..........00s0s00 $1,900.00 


Inquiries 307-635-2269 


CURRENT METERS & SOURCES 


HP 4140B Picoammeter / DC Voltage... $2,000.00 
Source, without test fixture 

HP 6177C DC Current Source, to 50 V, 500 mA 00 

HP 6181C DC Current Source, to 100 V, 250 mA .00 

HP 61868 DC Current Source, to 300 V, 100 mA .00 

HP 6186C DC Current Source, to 300 V, 100 mA ‘560.00 
0.1 UA-100 mA, 10-100 V 

KEITHLEY 227 Current Source, 1 uA-1 A, 0-50 V compliance ........... 00 

KEITHLEY 614 Electrometor ............:csecssserseresonsessncneennsnsssanvene a 00 

TEK CT-5 High Current Transformer for P6021/A6302, to 10004 ....... $375.00 

TEK P6022 AC Current Probe witermination, ............sssssesesserseeene $275.00 


935 Hz-120 MHz, 6 A pk 


IMPEDANCE & COMPONENT TEST 


Meter, 3-1/2 digit 

HP 4262A-101 3-1/2 digit LCR Meter, 
120 Hz/ 1 kHz/ 10 kHz test, HPIB 

HP 4280A-001 1 MHz C Meter / C-V Plotter; 5-1/2 digit res. C........ 


STANDARDS 
E.S.|. SA-1 Standard Resistor, various values .... 
E.S.), SR1010 Resistance Transfer 

Standards, 1 Ohm-100 K/step 
E.S,|. SR1050-1M Resistance Transfer 
Standard, 1 


GR 1406 Standard Air Capacitors, 


GR 1432-U 4-Decade 
0-111.10 Ohms, 0.01 Ohm resolution 

GR 1433-J 4-Decade Resistor, 
0-11,110 Ohms, 1 Ohm resolution 


0-111 ,100 Ohms, 10 Ohms resolution 
GR 1433-N 5-Decade Resistor, 


to 141,111 0 Ohms, 0.1 Ohm res. 
HI & LO RESISTANCE 


POWER SUPPLI 


GLASSMAN PS/WH-O3R150XE2 .......-:.sessesseseseesssesssecsssessuressveensesseees $800.00 
0-3000 V 0-150 mA CV/CC Power Supply 

HP 6011A Autoranging 0-20 V 0-120 ........c.cecsesssssessecerssnesvensneensene $1,400.00 
A Power Supply, 1000 W max. 

HP 6032A 0-60 V/ 0-10 A/ 1000 W .........e-sssssesssssersonsnrenensneesensnensnene $2,000.00 
Autoranging System Supply, HPIB 

HP 62008 ual SRIIIN scoascxconcspaaresteceainecobtatainskidea cabtiheabioee .00 


0-20 V 0-1.5 A/ 0-40 V 0-750 mA CVCC 
HP 6201B 0-20 V 0-1.5 A CV/CC Power Supply 
HP 62078 0-160 V 0-200 mA CV/CC Power Supply ... 
HP 6256B 0-10 V 0-20 A CV/CC Power Supply ...... 
HP 6263B 0-20 V 0-10 A CV/CC Power Supply . 
HP 6266B 0-40 V 0-5 A CV/CC Power Supply... 
HP 6267B 0-40 V 0-10 A CV/CC Power Supply . 
HP 62698-028 0-40 V 0-50 A CV/CC 

Power Supply; 230 VAC line 
HP 6274B 0-60 V 0-15 A CV/CC Power Supply ..... 
HP 6281A 0-7.5 V 0-5 A CV/CC Power Supply .. 
HP 6282A 0-10 V 0-10 A CV/CC Power Supply . 
HP 6289A 0-40 V 0-1.5 A CV/CC Power Supply .... 
HP 6299A 0-100 V 0-750 mA CV/CC Power Supply ... 
HP 6384A 4.0-5.5 V at 8 A CV/CL Power Supply 
HP 64436 0-120 V 0-2.5 A CV/CC Power Supply 
HP 6672A System DC Power Supply, ..... 

0-20 V 0-100 A CV/CC, HPIB 
KEPCO ATE 36-30M 0-36 V 0-30 A CV/CC Power Supply . 
KEPCO ATE 36-8M 0-36 V 0-8 A CV/CC Power Supply . 
LAMBDA LK-352-FM 0-60 V 0-15 A CV/CC Power 
SORENSEN DCR 20-2582 0-20 V 0-25 A CV/CC Power Supply 
SORENSON DCR 300-1.25A 


8888888 


SESGGGZE BEEERES f 
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f nll 
33338 


3 


SORENSON DCR 600-0.75B2 .. 
0-600 V 0-750 mA CV/CC 
SORENSON DCR 600-1.5B ... 
0-600 V 0-1.5 A CV/CC Powe) 


: 


SORENSON SAL 20-12 0-20 V 0-12 A CV/CC Power Supply .00 
SORENSON SAL 60-8 0-60 V 0-8 A CV/CC Power Supply .... .00 
TEK PS501-1 Power J 


0-20 V, 2 mV res., 400 mA, TM500 series 


MULTIPLE OUTPUT 

HP 6205C Dual Power Supply, ......c.-..cssssesscovesseceoveessersnenseenerseenvensarenee $300.00 
0-40 V 300 mA & 0-20 V 600 mA, CV/CL 

HP 62288 Dual 0-50 V 0-1 A CV/CC Power Supply ... escsseee $450.00 

HP 62368 Triple Output Supply, to +/-20 V 0.5 A & 0-6V 25A... ... $375.00 


WE BUY AND SELL 


e Fax 307-635-2291 


Orders 800-538-1493 
2701 Westland Court, Unit B, Cheyenne, Wyoming 82001 


HP 62378 Triple Output Supply, to +/-20 V 0.5 A & 0-18 V1A «0... 00 

HP 6253A Dual 0-20 V 0-3 A CV/CC Power Supply ..... oe .00 

HP 6255A Dual 0-40 V 0-1.5 A CV/CC Power Supply .. ee .00 

KEPCO MPS-620M Triple Output $250.00 
Supply, dual 0-20V 1A tracking & 0-6V 5A 

LAMBDA LPD-422-FM Dual ..........ssccssessssesrsvesesesnssesrsensevesrenenesnansseenanes $300.00 
0-40 V 0-1 A CV/CC Power Supply 

TEC RaatN Ce .00 

TEK PS5010 Programmable Triple ... .00 
Power Supply, TM5000 series 

TEK PS503A Dual Power Supply, TMS00 Serle .............cseseesseneeeree 

MISCELLANEOUS 

ACME PS2L-500 WIRING abst de cten ts eiacueenseiss 


Load, 0-75 V / 0-75 A / 500 Watts max. 
ELGAR 501C/400SD AC Power Source, ..........esersessssesersesesseenneneee 
45 Hz-5 kHz, 500 VA, 0-135 VAC 
HP 595018 HPIB Isolated DAC/Power Supply Programmer 
HP 6825A Bipolar Power Supply/ Amplifier, +/- 20 V 2 A... 


HP 5314A-001 100 MH2/100 9S oo.......ccssseesssvecessseyssnseessneecsrsseesengnesnees $2765.00 
Universal Counter; TCXO reference option 

HP 5315A-001 100 MH2z/100 mS Universal ........csesssssssscsessosssssneesneasenne $450.00 
Counter, TCXO reference option 

HP 5315A-002,003 100 MH2/100 9S Univ. .....-:..s-ssesccsseescssnseerssneennveess $650.00 
Counter; batt. power & 1 GHz C-ch. 

HP 5315A-003 100 MH2z/100 9S UNIV, .......cscsccssscsesseessonesssnsesnsneseenecees $550.00 


Counter, 1 GHz C-channel option 
HP 53158 100 MHz/ 100 nS Universal Counter 
HP 5316A 100 MHz/100 nS Universal Counter, HPIB .. 
HP 5316A-001,003 100 MHz/ 100 nS Univ. Counter, 
HPIB, TCXO, 1 GHz C-ch. 


HP 5364A Microwave Mixer / ....... 
Detector, for modulation domain 

HP 53708 100 MHz/ 20 pS 11 digit .... 
Universal Time Interval Counter 

PHILIPS PM6672/411 120 MHz/100 nS ... 


Universal 
TEK DCS004 


FREQUENCY COUNTERS 

EIP 545A 18 GHz Frequency Counter 

EIP 575 18 GHz Source Counter, GPIB . 

FLUKE 7220A-010,131,351 1.3 GHz 
Counter; battery power, OCXO, and res, mult. 

HP 5340A 18 GHz Frequency Counter ... 

HP 5343A-001 26.5 GHz Frequency ... 


HP 1058 Quartz Oscillator, .........:.ccssssccsetssscsessssneessnsesennsessenscesneesene $1,500.00 


SPECTRUM ANALYSIS 

HP 3586C Selective Lovol Mater, .......:..csssssvssssmrsessssnsseseeeeessesssnnsers $1,200.00 
50 Hz-32.5 MHz, 50 & 75 ohms 

TEK 7L5/L3/R7603 Spectrum Analyzer, 
20 Hz-5 MHz, 10 Hz min. res,,witrame 


DISTORTION ANALYZERS 


20 Hz-100 kHz; rear panel input 
TEK DA4084 Programmable Distortion AnalyZ0r ...........csssssssssseseeseuse $750.00 


RMS VOLTMETERS 
FLUKE 8922A True RMS Voltmeter, .... 
180 uV-700 V, 2 Hz-11 MHz 


OSCILLATORS 
HP 3336C Synthesizer / Level Generator, 10 Hz-21 MHz 
TEK SG502 Sine/Square Osc., 

5 Hz-500 kHz, 70 dB step atten. TM500 


MISCELLANEOUS 

HP 3575A-002 Phase-Gain Meter, ..........<cssssecsnessscsserroneensnvversnnereenners 
1 Hz-13 MHz, dual display 

KROHN-HITE 3103 High/Low Pass Filter, . 
10 Hz-3 MHz, 24 dB/octave 

KROHN-HITE 3202 Dual HP/LP/BP/BR . 
Fitter, 20 Hz-2 MHz, 24 dB/octave 
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10 DAY INSPECTION 
OPEN ACCOUNTS 


KROHN-HITE 3750 LP/HP/BP/BA Filter, $600.00 
0.02 Hz-20 kHz, 6/12/18/24 dB/oct. 

KROHN-HITE DCA-10R 10 Watt Amplifier, .-cea-sseeoveenseenroneeeneeene $450.00 
20 68 gain, OC-1 A MHz, 600-1000 Ohms 

ROCKLAND 852 Dual Highpased ..eececenescececsesnncnesneneneneeveneeve $900.00 


RF & MICROWAVE 


SPECTRUM ANALYZERS 
12.4-40.0 GHz, for HP B555A/8569A 
HP 11970A WR28 Harmonic Mixer, 26.5-40 GHz ............ 
HP 11970K WR42 Harmonic Mixer, 18.0-26.5 GHz ... 
HP 119700 WR22 Harmonic Mber, 33-50 GHz .... 
HP 11970U WR19 Harmonic Mbwr, 40-60 GHz 


100 Hz-1.5 GHz, 10 Hz min. es 
HP 85698 Spectrum Analyzer, 

10 MHz-22 GHz, 100 Hz min.res.bw. 

0.1-1800 MHz, for TLIQ7LI4- 


TEK WM782V WR15 Harmonic Minor, 50-75 GHz .......ceccoreoesoeee $1,500.00 

NETWORK ANALYZERS 

ee eee omeeee Kit, APC7 .. $600.00 
HP 35676A Tost 8 Ha 200s $1,000.00 


HP 8405A Vector Voltmeter, 1-1000 MHz ... 
HP 85020A Directional 


WAVETEK 962 Swoop Gemerator, .....cs.cccvescoresseesrecssversnecsnesenecseveees $1,250.00 
1.04.0 GHz, markers, +12 dBm univid. 

WILTRON 6647M Sweep Generator, a .cceeccecsscreecnecsrversneseevees $4,500.00 
10 MHz-20 GHz, +10 dBm levelled 

POWER METERS 

ANRITSU MP-81B/ML-83A Powor Meter, ....-....0.--scc:cscecensseesesssnsne $2,500.00 
75-110 GHz (WRI10), -20 to +20 dBm 

I RNIN TO os AG thority atersseorotep ener iinentieenens $950.00 

Dual , w(2) 1 MHz-7 GHz sensors 

BOONTON 428/41-4E Ar@bog ....ccccossncescscesscsesseceennsareseneeenanessnsesvs $450.00 
Power Meter, with 1 MHz-18 GHz sensor 

HP 4358/8481A BIAGIO csscccssctaosicesicowousivccpinenscinconacsenaia $900.00 
-30 to +20 dBm, 10 MHz-18 GHz 

HP 4358/8482H a ee $900.00 
-10 to +34 dBm, 100 kHz-4.2 GHz 

HP 4396A/B4B1A Power M@tOt, ne. cccsessssenseresevensenessenenenennone $1,400.00 


-30 to +20 dBm, 10 MHz-18 GHz 


HP 8477A Power Meter Calibrator, for HP 432 series .00 

HP K486A WR42 Thermistor Mount, 00 
18.0-26.5 GHz, for 432 series 

HP QB4B6A Power SOMSOF, .....:.-:csos-vevseueseeessssennenrecenesensunnpeesennsnene $1,500.00 
33.0-50.0 GHz, WR22, for 435/6/7/8 

HP R4B6A WR2B Thermistor MOUmt, .......-.00.sccvcvsserrsenverressnrreensnveveneneee $350.00 
26.5-40 GHz, for 432 series 

HP RB4BGA WR2B Power S@MSOF, .......cs-see--ccenvesecersveseeeneneesencuvseeee $1,500.00 
26.5-40 GHz, for HP 435/8/7/8 

RF MILLIVOLTMETERS 

BOONTON 928-opt.05 RIF Millivolimeter, ..........---ccccceseeeevsnersesenneeeseeene $500.00 
10 kHz-1.2 GHz, 75 Ohms scale 

RACAL 9303 TAMS Lavel Meter, .....-...<cscvessssseessessscessnenessosennenssenive $875.00 
10 kHz-2 GHz, -77 to +23 dBm, GPIB 

AMPLIFIERS, MISCELLANEOUS 

AMPLIFIER RES. 1W1000 Amplifier, .............csscscscesssorescreeeesomenneemiensee $500.00 
30 dB gain, 1-1000 MHz, 1 Watt output 

BOONTON 82AD-pt.01A Modulation ........s:ccssescsssessessssonsnveceesseesensnnne $750.00 
Meter, AM, FM, 10-1200 MHz, GPIB 

EN! 1040L Amplifier, 55 0B gain, ...........sssserenessernnerservecenensensneneenene $2,760.00 
10-500 kHz, 400 Watts 

HP 11729C-130,140 Carrior NOIG@ .........c-ccsessesesnsssvessnveesvesnveersneeenes $9,500.00 


WILTRION 560-GOKF50 SWRA ooo csecsnncsursneesesnnesnsnnisonnnnnnnnannnnnntnn 800.00 
Autotester, 10 MHz-40 GHz, for Wiltron 560 series 
SIGNAL GENERATORS 
FLUKE 6060A Synthesized Signal Gen., $1,900.00 
0.1-1050 MHz, 10 Hz res, GPIB 
FLUKE 6060A/AN Synthesized Signal ......--crcvsesoeeersnernrenenrvnes $1,500.00 
Gen.,10 kHz-520 MHz, 10 Hz res.,GPIB 
FLUKE ie pres 7 $1,900.00 
Signal Gen., 0.1-1050 MHz, 10 Hz res. 
GIGATRONICS 1018 Synthesized —.........-cse-seveeserseesrverenennrerneneeee $4,500.00 
Signal Gen., hd io ea 
600/6-12 oRERE R rere nes .. $2,500.00 
Source, 6-12 GHz, 1 kHz res, GPIB 
GIGATRONICS 840-18 Frog. Multiplier... ncnsnssnessnonenssnennnne $2,750.00 
18-26 & 26-40 GHz outputs 0 dBm 
875/50 freer aaa $2,500.00 
Multiplier, x4, 50.0-75.0 output, -3 
ee eee $3,750.00 
Multiplier, 26.5-40.0 & 50.0-75.0 GHz outputs 
GIGATRONICS 900/2-8 Synthesized ...eseeecenssnnnsnnennnsonnennnne $2,500.00 
Gon., 2-8 GHz, 1 MHz res.,GPIB 
HP 11720A Pulse Modulator, 2-18 GHz, 80 dB Onvoff ratio...» $450.00 
HP 3335A Synthesizer / Level Generator, 200 Hz-81 MHz 
HP 85100V eS eee 
10-15 GHz in / 50-75 GHz out >0 dBm 
HP 8640B Signal Generator, 0.5-512 MHZ, .........c.ccvenvensneresnnrsvnnnnnne 
AM, FM, pulse modulation 
Gen., 0.1-990 MHz, 10 Hz res, OCXO ref, 
HP 8657A-002 Signal Generator, ...--.---.-o--vesssennvennnnennenvenesensnnes $3,250.00 


0.1-1040 MHz, 10 Hz res., HPIB 
HP 8660C/866028-002 Synth. Sig. Ger, ..c.cssooscssosnessnennnssonsn 
1-1300 MHz, FM / Phase mod. w/86635A 


HP BE6OC/B6603A Synthesizer, —...vecrere-envernereveeveereennnerennenwnee $3,250.00 
1-2600 MHz, AM / FM, w/866338 

HP 8672A cevveessee $8,000.00 
Generator, 2-18 GHz, +3 dBm output 

HP 8673D Synth. Signal Gore@rator, .......n-oecesseesnssnernenenennssee $18,500.00 
50 MHz-26 GHz, AM/FM/Pulse 

HP 8673E Signal .. ao $9,500.00 
Generator, 2-18 GHz, +8 dBm output 

HP 008 Synth. CW Sigal .............cessceeeevsesssseennneneennee $12,500.00 
Gonerator, 2-26 GHz, >+8 dBm output 

HP 86848 ERG TTP ORI $3,500.00 
mip teen hentia dag 

PT.S. 250 Synthesizer, .. 
1-250 MHz, 1 Hz res., +13 d8m 


sai 
10-2400 MHz, +13 dBm levelled, 70 dB atten. 


HP 862308 AF Plug-in, 1.8-4.2 GHz, +10 dBm unievelied .. 00 
HP 86240C AF Plug-in, 3.6-8.6 GHz, +16 dBm levelled ... .00 
HP 86241A-001 RF Plug-in, 3.2-6.5 GHz, +8 dBm levelled .. .00 
HP 86242D-004,008 RF Plug-in, 5.9-9.0 GHz, +10 dBm levelied . 00 
HP 86245A-001 AF Plug-in, 5.9-12.4 GHz, +17 dBm levolled ... .00 
HP 862500 RAF Plug-in, 8.0-12.4 GHz, +10 dBm levelled ..... .00 
Abe ener daben fo eee Ahan 00 
HP 86260A-HO4 Ri * ae ran .00 
10.0-15.0 GHz, ri oe indore’ 
HP 86290A-004 FF Phugein, ...-.cnsso-socrursesensneeneonsnnnnennstennsnnesipvene $1,750.00 


86290A-004 RF Plug-in, 
2.0-18.0 GHz, +7 dBm levelled, rear output 
2.0-18.6 GHz, +10 dBm levelled, rear output 


4B, 
0.1-400 MHz, 5 dB NF, +8 dBm 

HP 8447E Amplifier, 22 dB, 0.1-1300 MHz, +13 dBm output .....-...:-- 

HP 8901A Modulation Analyzer, 150 kHz-1300 MHz .... 

HP 8901B-1,2,3 Modulation An., 
0.15-1300 MHz, rear Irena OCXO, ext.LO 

HP 8970A Noise 

HUGHES 1077H1 
Amplifier, 30 dB gain, 26.5-40 GHz, 1 Watt output 

ROHDE & Test Receiver, 9 kHz-30 MHz .......... $5,000.00 


AMERICAN NUCLEONICS AM-432 ......:ssssecrssvsssssverssseersvesssnsvseronereseoves $95.00 
Cavity Backed Spiral Antenna,LHC, 2-18 GHz, TNC(f) "NEW" 
AVANTEK AMT-400X2 WR28 
Active Doubler, Lt he a +10 dBm out 
BAYTRON 3-28-300/10 
Directional Coupler, btrong 26.5-40 GHz 
BIRD 4410A/4410-3 Wattmeter, 
2-30 MHz, 10 W - 1 kW fs., N(IM) 
BIRD 6735-300 1 KW LOR, .....,00.escecssesosessnsnrenvnenssncssnennessnenneanesenesnenses 
25-1000 MHz, LC(f), with wattmeter 
BIRD 8201 500 Watt Oil Cooled Load, DC-2.5 GHz, Ni(f) 
CONTINENTAL MW. RAE28-K-M WR28 x K(m) Endfire Adapter . 
FXR/MICROLAB S3-02N Triple 


0.3-6.0 GHz, 100 Watts max., N(m/) 
GR 874-LTL Constant Impedance 

Trombone Line, 0-44 om, DC-2 GHz 
HP 11690A-001 Bias Network, 1.0-18.0 GHz, APC7 
HP 11636A 2-Way Power Divider, DC-18 GHz, N(m/1/) 
Hh lb th center tg bay nh 22 dB, 2-18 GHz 
HP 33321K Programmable Step Atten., 

0-70 dB, DC-26.5 GHz, 3.6mm 


HP 33327L-006 Programmable ...........-.-cssscresnersesnecnneeneesoneneennenne 
Step Attenuator, 0-70 dB, OC-40 GHz, 2.9mm 
HP 774D Dual Directional Coupler, 20 dB, 215-450 MHZ .........00s-0 00 
HP 777D Dual Directional Coupler, 20 dB, 1.9-4.1 GHz ae .00 
HP 778D-011 Dual Dir. Coupler, 20 dB, ..... .00 
100-2000 MHz, APC7 test port 
HP 8431A 2-4 GHz Band Pass Filter, N(m/1) 150.00 


HP K422A WR42 Flat Broadband Detector, 18.0-26.5 GHz 
HP K532A WR42 Frequency Meter, 18.0-26.5 GHz .. 
HP KB70A WRA42 Slide Screw Tuner, 18.0-26.5 GHz mA 
HP K9148 WR42 Moving Load, 18.0-26.5 GHz ............. ms 00 


HP R752D WR28 Directional Coupler, 20 dB, 26.5-40 GHz . 
HP R914B WR28 Moving Load, 26.5-40 GHz .. 
HP V365A WRIS Isolator, 25 dB, 50-75 GHz ... 


HP V752D WR15 Directional Coupler, 20 dB, 50-75 GHz ....... .00 
HP XB70A WRSO Slide Screw TUNOF .........cssecssevescnsessenesennvees 50.00 
HUGHES 45712H-1000 WR22 Frequency Meter, 33-50 GHz 00 
HUGHES 45714H-1000 WR15 Frequency Meter, 50-75 GHz ... .00 
HUGHES 45716-1000 WR10 Frequency Meter, 75-110 GHz .00 


HUGHES AET21H-1000 WRB ooscscccssesssnnesnnsssnsevresesnsssssseurereneccnen 
Attenuator, 0-50 dB, 26.5-40 GHz 


Mount, -20 to +10 dBm, 33-50 GHz 
HUGHES 45775H-1100 WR12 Thermisior ... 
Mount, -20 to +10 dBm, 60-90 GHz 
HUGHES 47316H-1111 WR10 Tuneabie 


HUGHES 47741H-2310 WR2B Phase .. 
Locked Gunn Osc., 32.000 GHz, +18 

HUGHES 47742H-1210 WR22 Phase oo... ccccssesssensssnsesseensesnnsneee 
Locked Gunn Osc., 42.000 GHz, +18 dBm 

HUGHES 47974H-1000 WR15 SPST .......scsecscssccssssserereecsnnnnsennneceseeens $375.00 
PIN Switch, 250 MHz speed, 60-62 GHz response 

KRYTAR 2616S Directional Detector, 
1.7-26.5 GHz, K(t/mV/SMC 

MWW/A-COM 3-19-300/10 WR19 Directional .............c0esecseserssssesseeneeneees $450.00 
Coupler, 10 dB, 40-60 GHz 

MICA C-121S06 Circulator, 17.5-24.5 GHz, SMA(UM/M) .......cecceeenre 00 

MIDWEST MICROWAVE 3537 
DC Block, 0.1-12.4 GHz, SMA(m/) *NEW* 

MINI-CIRCUITS ZFDC-20-4 Directional 


High 
Power Load, 500 Watts, 2.0-18 GHz, N(m) 
NARDA 3752 Coaxial PIase ..........-c0cccervssoresesssesnssnssnssesnsaneseessnsenes 
Shifter, 0-180 deg/GHz, 1-5 GHz 
NARDA 37538 Coaxal Phase 


10 dB, 0.5-18.0 GHz, SMA(f) 
NARDA 4227-16 Directional Coupler, 
16 dB, 1.7-26.5 GHz, 3.5mmi(f) 

NARDA 4242-20 Directional Coupler, 


20 dB, Os200Hz EMA 


10 dB, 6.0-26.5 GHz, 3.5mm(f) 
NARDA 5070-SERIES Precision Refiectometer Couplers ........ 
NARDA 562 DC Block, 

10 MHz-12.4 GHz, 100 V max., N(m/) 
NARDA 765-10 10 dB Attenuator, .............0:ccccceceseceestsnsnenesusnesnsnenaneenee 

50 Watts, OC-5 GHz, Nimv/) 

NARDA 768-10,-20 10 dB or 20 dB ... 

Attenuator, story DC-11 GHz, Ni 
Variable Attenuator, 0-20 dB, 2.0-12.4 GHZ... 00 


PAMTECH KYG1014 WR42 Junction .. onbisbocebsasenssbsosssunness 


Circulator, 18.0-26.5 GHz 
SONOMA SCIENTIFIC 21A3 WRA2 ........ncseecosssnecnssnnsensonennesnnnnnesnennene 
Circulator, 20 dB, 20.6-24.8 GHz 


TRG V551 WR15 Frequency Meter, 50-75 GHz... 

TRG W551 WR10 Frequency Meter, 75-110 GHz. 

WAVELINE 100080 WR28 Terminated .. ‘ 
Crossguide Coupler, 30 dB 

WEINSCHEL DS109 Double Stub ..........c..ss-ssserervsnnenenennesoneerenssnnesees 
Tuner, 1-13 GHz, N(m/) 

WEINSCHEL DS109LL Double .....ccccennscnsnrncnnsrssnsnnsnnnannnnnnnnsonsnnnnenen 


TEK 1410R NTSC Gen., w/SPG2 sync. .... 
generator, TSG7 color bars 

TEK 1411F PAL Gen, w/SPG12 SYIC; ......00secrvseseeenssnnensnensnnrennennesneenes 
TSG11 color bars;TSG13 linearity 


Dd oO 
w/SPG12,TSG11,TSG13,TSG15,TSG16 

TERE AGT SFR FAL Tat Chie siccissccccenssc scan csssscrctt sacs deestneschatestcn $1,100.00 
w/SPG12,TSG11 TOSS. TSO1S TORI. TECHS 

TEK 1411R-opt.04 PAL Test Gen., 
w/SPG12,TSG11,TSP11,TSG13,TSG15,TSG16 

TEK 147A NTSC Test Signal 


TEK TM515 500-sories 5-slot Travaller Power Module .. 
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and provide assistance for solving 
Seibedcubabie wane punenon 


sense and good j 


QUESTIONS 


| have a dead Motorola model 
19032WNSSD bag phone. It indi 
cates “No Service.” Does anybody 
service these, or have data that 
might allow me to repair it? 

The local cell phone company 
just sold me a new one, calling it 
unrepairable. 
8991 David Schoepf 
Marianna, FL 


| have an IBM Thinkpad comput- 
er. The hard drive is missing and | 
cannot get into CMOS. Any sugges- 
tions how | can tell it that it has no 
hard drive and boot on a floppy? 

Also, where can | find a hard 
drive? 
sg9ge2 Cliff 
Salem, OR 


| have several used Commodore 
64 floppy drives, the 1541. | would 
like to use them for data logging in a 
standard RAS-232 port. Has anyone 


done this? 
8993 Gary Depietro 
Deltona, FL 


| need a circuit that will operate 
on 120 VAC and will control up to a 1 
hp 120 VAC motor? 

Objective: To cycle this motor at 
any off/on (continuous) interval 
(selectable in 5 minute increments) 
up to 60 minutes. (Same time off as 


on.) 
8994 Dean Freeland 
Stoneville, NC 
| have the LabTec CS-150 stereo 


computer speakers. | need the head- 
phone plug for one wire to play the 
tape cassette or portable radio. 
| also need another small head- 
phone, this one connected to the 
right speaker from the left amp 
speaker. | need three in all. 
8995 Fran Armijo Jr. 
San Antonio, NM 


| have a custom wound 9 VDC 
motor/ generator that when in gen- 
eration mode, will output up to 5 
amps DC. 

The purpose of the motor/gen- 
erator is two-fold: 1) To electric start 
a small gas engine; 2) after engine 
kicks over and runs, the motor is now 
a generator. 

While 


generating power 


This is a READER TO READER Column. All questions AND answers will 


of technical nature. Al quesuors submod e 


answers are submitted by readers and NO GUARANTEES 
any answer printed in this column may require varying degrees of technical experience and should only be atternpted by qualified individuals. Always use common 


restores the battery and/or capaci 
tor, and also powers the "running" 
lights, and/or accessories, the 
lamps are to be ELs, approximately 
six-eight panels of various dimenion. 

Can someone help me with the 
little data | provided; design a VERY 
compact, lightweight DC-AC inverter, 
as flat as possible, and no bigger 
than a cigarette pack? This is to be 
worn. 


8396 William Donald McNeal Jr. 


Philadelphia, PA 


| have scrapped out several 
loads of computer boards and sent 
them to Denver, CO for the gold in 
them. 

| was told that there is a place 
somewhere in the US that buys the 
programmable chips, cleans them up 
and reuses them. 

Do you have any knowledge of a 
place like this? 
8997 L. M. Laird 
Ogallala, NE 


| have a Pioneer PDR-O5 CD 
recorder which uses only consumer 
audio blanks. | have seen what 
appears to be the same machine 
sold as a Fostex pro-model that uses 
any (consumer or computer) blanks. 

Is there something | can do to 
the PDR-O5 to use it as a pro audio 
machine? 
8998 Anonymous 

| need information on how to 
hook up a “Rustrak” model 288 strip 
chart recorder. It seems to be oper- 
ational, but | don’t know how to input 
a@ signal to it. 

A current address for this com- 
pany {a division of Gulton Industries) 
would be helpful, too. 
89399 Richard Flaws 

Oswego, IL 


| know it may be a difficult prod- 
uct to locate, but | am in search of a 
dual socket7 motherboard, as | have 
two matched P-100 processors, and 
four matched 32 MB EDO SIMMs. 
| would like to locate a mother- 
board for these items so | can build a 
small Linux box. 
89910 David Draper 
via Internet 


| have a two-axis accelerometer 
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that has an output of 2.5 VDC in the 
level state. In the pitched up state, 
the output will go to 2.812 VDC. In 
the pitched down state, the output 
will go to 2.188 VDC. 

This is too small of a voltage 
swing for me to work with. What | 
have is a board that takes 0-5 VDC to 
drive a model air plane servo; O VDC 
full left, 5 VDC full right, and 2.5 VDC 
at center. 

What can | do to increase the 
voltage swing without changing the 
2.5 VDC center? Example: pitch up 
3.5 VDC, pitch down 1.5 VDC? 
89911 David F. Jones 

via Internet 


Recently, the 1.35-volt KX-625 
battery failed in my Olympus OM-1 
camera. 

Since mercury batteries are no 
longer commonly available, | am won- 
dering if anyone knows of an adaptive 
circuit | could use, perhaps with an 
externally mounted six- or nine-volt 
battery? 

| am not so worried about 
appearance as function. [I under- 
stand some expensive commercial 
replacements use short-lived 1.5-volt 
silver oxide batteries which snap into 
some sort of voltage reducing cir- 
cuit.) Any ideas? 
89912 Allan Souligny 

via Internet 


Is there a way to connect a 
phone hand-set to a computer as to 
take the place of the microphone and 
speakers when making an Internet 
call? Something simple that could be 
built using RadioShack parts. 
89913 J. Kato 


Naples, FL 


| am interested in experimenting 
with bio feedback on my computer. | 
need to monitor blood pressure and 
heartbeat. 

| have seen probes that attach to 
the finger in hospitals. Would it be 
possible to create something along 
that line and interface it to my “O" 
scope on my computer? How? 
Where to start looking? 
89914 Dave Bell 
via Internet 


Does anyone have information 
on some type of very small (size of a 
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quarter) tracking transmitter that | 
can build or purchase to track my cat 
at night? 

It should be on all the time and 
transmit some type of tone or beep 
that | can track with a small handheld 
directional radio. The range needs to 
be only 500 to 1,000 feet. 

89915 Vernon Miller 
via Internet 


| have Caller ID, and there are a 
few callers that display Private or Out 
of Area. Most of those blocked calls 
are people trying to sell me 
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ANSWERS TO #59912 - MAY 1399 


! need help to find a distributor for a stepper 
motor driver IC and other ICs for stepper motors. 


#1 The SAA1027 by Signetics is an alternative 
stepper motor driver IC. | obtained mine through 
Quality Kits, Kingston Ontario, Canada 
www.gkits.com. 

As an alternative, you might consider purchas- 
ing a kit, such as the Velleman K8005 stepper 
motor driver board. Information and purchasing 
can be obtained through Quality Kits, or through any 
Velleman distributor in the U.S. 

Eric North 


Kingston, Ontario, Canada 


#2 There are not many distributors or manufac- 
turers of stepper motor ICs, because unfortunately, 
many of these parts are rapidly becoming obsolete, 
This is due in part to the introduction of specialized 
motion ICs and the ability of lowcost micro-con- 
trollers to emulate the functions of these chips. 

| have needed to use these parts myself to con- 
trol both Unipolar and Bipolar stepper motors for 
robotic’s projects. | appreciated the convenience of 
having only three control lines; STEP, DIRECTION, 
and BRAKE, to use a micro-controller to drive a 
stepper motor, thus saving many lines of code in the 
micro-controller re, 

In your question to Nuts & Volts, the stepper 
motor power requirement, the type of stepper 
motor (Unipolar or Bipolar), and the precision and 
resolution was not specified for your application. 
This information is critical to determine the correct 
IC or PLD to use. 

For example, if your application requires simple 
single-axis positioning or low-speed rotation of a 
gear or platform, then a Unipolar stepper motor 
chip such as the UCN5804 would be most appro- 
priate for your application. For applications that 
require more torque or high speed, then a Bipolar 
stepper motor IC or "H-Bridge” should be used. 

To control a stepper motor with increased res- 
olution, the IC must be able to support half-step, as 
well as full-step control modes. 

Finally, if your application requires high speed, 
precision positioning for robotics, multi-axis control, 
factory automation, and CNC appii- 
cations, or all of the above, then you 
may need a more expensive motion 
IC or PLD with an encoder or 
tachometer feedback attached to 
your stepper motor. 

These extra features are need- 
ed to perform closedoop control of 
the stepper motor using velocity or 
acceleration profiles. 

For driving high-current step- 
per motors, a power high-voltage 
high-current Darlington array, such 
as the ULN2803, can be added to 
the outputs of a stepper motor con- 
troller IC, to handle the large cur- 
rents. 

The use of clamping diodes or 
optoisolation between the micro- 
controller and the stepper motor 
controller IC driver lines is required 
if the IC does not provide this pro- 
tection; otherwise the micro-con- 
troller might sustain damage from 
"back" EMF caused by the collapse 
of stepper motor coil magnetic 
fields. 

A new stepper motor controller 
IC which | find particularly interest- 
ing is the EDE1200 from E-Lab 
Digital Engineering, Inc. In addition 
to the stepper motor controller IC 
functions, this chip supports a self- 
clocking "RUN" mode. 

E-Lab also sells a Power 


Transistor Kit (for use with motors which draw up 
to 10A (75W) per phase]. | have not tried using this 
IC, since | only just discovered it during my latest 
survey, but its specs and price are similar to the 
UCN5804, 

My latest research using the Web and reading 
data books on various types of stepper motor ICs, 
reveal the following sources, including part number, 
company name, and URL [if any]. These are listed 
below for your convenience: 

List of stepper motor controller IC sources: 


UNIPOLAR ICs: 

MicroSystems UCN5804, Allegro www.alle 
gromicro.com/ control/ partnum1 .hAtm 

Motorola SAA1042 www.newark.com 

E-Lab Digital Engineering, Inc., PDB3517/1 
www.elabinc.com/ede1200.htm 

ERICSSON 
www.ericsson.se/ microe/ pdf/ Industri/ 351 7.pdf 


BIPOLAR ICs: 
L297 ST Microelectronics 
sbtm.yonsei.ac.kr/ data/ 1334.pdf 
L297D ST Microelectronics 
sbtm.yonsei.ac.kr/ data/ 1334. pdf 
L298 ST ics 
sbtm.yonsei.ac.kr/ data/ 1334.pdf 
LMD18200 National i 
wirz.com/ motor/imd18200.htm! 
PBL3717/2 ERICSSON 
www.ericsson.se/ microe/ pdf/Industri/ 37 17_ 

2.pdf 


MOTION CONTROL ICs: 
MCX305 {single-axis} Aurotek 
www.robot.com.tw/mex305.htm 
MCX314 (multi-axis) Aurotek 
www.robot.com.tw/mcex314.htm 
Daniel F. Ramirez 
Amherst, NH 


#3 There are two stepper motor controller ICs 
manufactured by ELab and available from All 
Electronics Corp. http://www.alicorp.com for 
$8.30 each. 

The EDE1200 is for six-wire unipolar stepper 
motors and the EDE1204 is for four-wire bipolar 


stepper motors. 

These are 5 VDC, 18-pin ICs designed to inter- 
face a logicjevel signal to a stepper motor and can 
be self-clocked in the RUN mode or external-clocked 
in the STEP mode. Capable of half-stepping, direc- 
tional control, continuous run and stepping rate 
changes while the motor is stepping. 

The inputs are TTL/CMOS with TTL level out- 
puts. Specifications and hook-up diagrams are 
included with the ICs. 

You can contact All Electronics Corp. at the 
above listed Web URL, or via E-Mail at: allcorp@all 

.com. Mailing address; All ics Corp., 
P.O. Box 567, Van Nuys, CA 91408-0567. 

| have done business with this company in the 
past and recommend them. 

Robert Turner 


Via Internet 


#4 The Hewlett Packard HCTL-1100 is a decent 
general-purpose controller, available through 
Newark Electronics and a host of other distributors 
that carry HP stuff. HP also makes some other 
related items, including incremental encoders and 
quadrature decoder/ counter chips. 

National Semiconductor and Allegro both make 
some nice chips for power applications, like motor 
control. 

The following web sites are for distributors that 
carry motor control chips of some sort or another, 

Mouser Electronics: www.mouser.com 

Digi-Key: www.digikey.com 

Newark Electronics: www.newark.com 

Allied Electronics: www.allied.avnet.com 

Mark Dobrosielski 
Bradford, MA 


#5 Unitrode Corp. makes three stepper motor 
control ICs, which are the UC1517, UC1717, and 
the UC3717 (10V-45V)}. 

They might have other types available since | 
discovered these in the 1994 IC master. 
The contact information for Unitrode Corp. is: 
Circuits Corp., 7 Continental 
Blvd., Merimack, NH 03054-0399. Phone: 603- 
424-2410 fax: 603-424-3460. 
Dennis Gifford 


Henagar, AL 


PIC’n Books 


LEARN ABOUT PIC MICROCONTROLLERS 


$29.95 


EASY PIC’n - Beginner 
PIC'n Up The Pace - Intermediate s1.95 


NEW! 


PIC’n Techniques - intermediate —s34.95 
+ Bpin Pics 


* Timer 1, timer 2 and the capture/compare/PWM (CCP) module 
* Talking to a PIC with a PC using a terminal program 


* Test equipment and data logger experiments 


See Table Of Contents: http://www.sq-1.com 
Secure Online Ordering ie Available 


+ $4 oh In US for 1 book, $5 for 2 books, $6 for 3 books 
VISA, MC, AMEX, MO, Check 
CA residents please add 7.25% CA sales tax 
PIC and MPLAB are trademarks of Microchip Technology Inc. 


SQUARE [11] mscmomes 


P.O. Box 501, Kelseyville, CA 95451 
Voice (707) 279-8881 FAX (707) 279-6883 
http 7/weww.sq-1.com 
E-Mail sqone@pacilic.net 
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SU yaeICIRCUITS 


America’s #1 Microvideo Source 


1. World's Smallest Video Camera* 1 lux, 30z, $58.95 
2. Pinhole Video Camera.......410 lines, 0.5 lux, Sharp chip $39.95 
3. Color Video Camera ......350 tines, 2 lux, Remote head $68.95 
4, Live Aerial Video R/C Videotape....... How to & more $2495 
5. Wireless Covert Tape Cam ........ 300° range, FCC OK $349.95 
6. Super Tiny Color Pinhole....350 tines, less than 1” sy, $98.95 
7. Micro Video Transmitter 1000" range, ATV band $159.95 
8, Complete Wireless ATV Video Set ..3 Miles Range $419.95 
9. World’s Smallest Wireless Video Cam 

10. Video Goggles 


Buy your microvideo equipment where NASA, The Air 
Force, JPL, Lawrence Livermore Labs and the FBI does. 

Call us today. 

For the best in high performance microvideo equipment, call the experts at Supercircuits. We've grown to 

be America’s microvideo leader by consistently offering the best equipment at the lowest 

prices, with unbeatable service...compare our plug ‘n play ease of use, warranties yeaa 

and return policies. Of course, Supercircuits microvideo is used by some of 4 

the biggest names in science, industry and national defense. But with prices 4 

starting at under $40 for tiny high resolution video cameras, it is technol- 

ogy that is as affordable as it is amazing. Call us today, and get our free 4 

72 page Microvideo Catalog, loaded with photos, specs and more. 


1-300-335-9777 ext NV 


Or fex us at S12-260-0444 
One Supercircuitese Piazea Leander, TX 7Feaeaart 


www.supercircuits.com 
“Supercircuits PC-21XP and PC-51XS are listed as world's smallest pinhole and spy video cameras 
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800-432-3424 


Fax: 510-264-0886 
www.metricsales.com 


Metric 


Equipment Sales, Inc. 


SS 


Ons ag 
Wall buy your surplus equi? 


Scopes, Meters, Analyzers, Power Supplies, Signal 
Generators, Counters, Recorders and more 


Hewlett-Packard, Tektronix, Fluke, Dranetz, TTC, Anritsu, 
Wavetek, Keithley, and more 


Test & Measurement Instruments 


Over 7000 Models * 6-Month Warranty 
Save 30-90% * 5-Day Free Trial 
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something. 

There are times that my work, or 
family living outside my area are try- 
ing to call me. That's when it would be 
nice to know it's them and not listen 
to those telemarketers. 

Now | know that it is possible to 
get the caller info even though it's 
blocked or out of the area. | was told 
the 911 operator and Police can see 
it along with many government agen- 
cies, 

How can | see it? Can | modify an 
existing unit to show all call informa- 
tion? Is it possible to build a device to 
be used with the Caller ID unit? 
Where can | find more information 
on the Caller ID system? 
89916 Joe Reed 
Charlotte, NC 


| have an Apollo inkjet printer. | 
keep getting an error message that 
says “out of paper.” | have tried quite 
a few different things, but | can't get 
this thing to print on a 486 running 
Windows 95. 
89917 Lou Baugh 
via Internet 


| have a Dentron linear amplifier 
that is no longer in production. | fixed 
the problem that caused arcing 
between the plates of the variable 
capacitor, but they keep arcing. | 
tried to file them smooth, but they 
still arc, so | tried looking for another 
variable capacitor, to no avail. 

Can you please lead me to a sup- 
plier of this Dentron variable capaci- 
tor #D-232-45? 

lt measures about 15-250 pF 
and is approximately 3" long (not 
including the shaft), about 2-1/2" 
wide, and 2- 3/4" high. | must 
assume that this was a stock item 
that Dentron used, but | can't find a 
source for this size and capacity. 


ANSWERS 


ANSWERS TO #6995 - JUNE 1999 

| need a computer program that 
enables me to make a polar map [a 
great circle map) with any QTH being 
the center. 


#1 | wrote a BASIC program in 
1978 for the TRS-80 Model | that 
calculates direction and distance 
along a Great Circle between any two 
points on earth, using the spherical 


trigonometry | learned as a Naw 
fighter pilot. It has been published in 
several -magazines, and has been 
updated to run in IBM BASIC, 
QuickBASIC, or QBASIC. | even have 
an EXE file to run from DOS. | do not 
have a Windows version. 

Contact me at 818-346-7024 
Sam-5pm pacific time, or at fblech- 
man@juno.com to receive a copy of 
the program, variously called "DX 
Beam Ajmer," "Long-Distance 


ANS. TO #W69914 - JUNE 1999 

| have a CGA monitor that | would 
like to turn into a parts tester. There 
are several testers that tie to an 
oscilloscope and do this job, using 
horizontal and vertical deflection. Has 
anyone ever designed one of these 
circuits? 


It is not very practical to turn a 
CGA monitor into an "oscilloscope" 
with X-Y deflection. A CGA monitor — 
like a television —is a raster scanning 
device. The electron beam covers the 
screen by scanning at a high rate 
(15750 Hz) left to right, and at a 
slower rate (60 Hz) top to bottom. 

It is practically impossible to 
drive the deflection with another sig- 
nal because of the way the CHT is 
powered. 

The CRT requires a high voltage 
to light the screen. The high voltage 
is generated by the inductive energy 
from the horizontal deflection. 
Basically, the energy that is used to 
deflect the electron beam across the 
screen is "recycled" during the 
retrace. 

A flyback transformer takes the 
magnetic energy in the deflection 
yoke (that is released as the beam 
"flies back"), and converts it to tens of 
thousands of volts of electrical ener- 


If you disable the horizontal scan- 
ning in order to drive the X-Y deflec- 
tion yoke directly, you lose the high 
voltage, and the tube goes black. 
There are ways around this, but they 
usually end up costing a lot more 
than the results you get are worth. 
And, of course, if you don't know 
exactly what you are doing, you could 
contact some of that high voltage 
and really hurt yourself. 

| would recommend that you find 
a used oscilloscope for a parts 
tester. Really old models with very 
low bandwidth will work fine for a 
curve tracer. 

Tim Godfrey 
Via Internet 


Navigator," or "Great Circle 
Program." 
Fred Blechman 


West Hills, CA 


#2 Byte Magazine, June '79, has 
an article and BASIC programs for 
generating several varieties of maps, 
and it includes an azimuthal equidis- 
tant projection. 

Unfortunately, | have lost the 
rest of the citation, and cannot tell 
you the author or the title. | found the 
article when looking for information 
about satellite tracking. 

The article's code computes pro- 
jections, but it does not include a 
map database [although it does give 
some pointers about where to obtain 
some). 

Gerald Roylance 
Mountain View, CA 


ANSWER TO #7994 - JULY 1999 

| need to set up a remote, wire- 
less, video cam surveillance system. 
Where can ! find instructions on 
doing so? Including the set up, specif- 
ic parts that would be needed, and an 
explanation of the various terms and 
jargon i.e., "410 lines CCD, 0.3 lux, 
AGC, 4mm 78 FOV lens." 


The jargon that you seek on CCD 
cameras is as follows; 410 lines 
refers to the scan lines of the cam- 
era. 

The standard TV set in the US 
has 480 lines of scan from top to 
bottom, 60 times per second, which 
makes up the picture that you see. 

The way to think of this would be 
analogous to a page in a book that 
starts at the top right, and letter 
after letter is typed on that line until 
one line is full. Then the next line is 
started and filled until the entire page 
is full. 

In the camera that you mention, 
there are 410 lines that make up a 
single page instead of the 480 that 
make up a standard TV picture. 

What they are saying about the 
camera, is that its page is smaller 
and contains less information per 
page than on a standard TV set. Less 
information means lower quality in 
the picture, commonly referred to as 
resolution. 
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as follows: 
Closing the reset switch sets the G 
outputs of all the flip flops high, which 
causes the ‘08 output to go low. 
When a contestant closes a switch, 
the ‘32 output goes low making the 
‘08 output high, which inhibits any 
other contestant’s switch from having 
an effect. 

The inverted G output drives an 
LED through a NPN emitter follower. 

If you want a Pieper light, put a 
relay in place of the resistor and LED, 
and light an AC lamp. 

The 555 timer energizes the 
relay for two seconds to operate the 
buzzer. The timer output could drive a 
small buzzer — like 273-054 — but the 
relay will drive a really loud one. 

The logic VCC is five volts, but the 
555 requires seven volts minimum to 
drive the five-volt relay. If the 555 sup- 
ply voltage is too high, it may not trig- 
ger. | used a ‘00 gate to invert the trig- 
~ signal, but any inverting gate will 


| have shown only two contes- 
tant’s switch inputs to save space. 
Repeat the circuit in the dashed lines 
four times to fill the ‘08 inputs and 


RO VIDEO GAME 


Lapin vi wile dante on nadindg pina 


MB-650a Series 
* Built-in Audio 
* 1.18” sq. 
* 380 TV Line 

LS ioe a! 


Je lite 


+ —PI 


‘ 
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NYU. 


MB-750 Series 
* 1.25” sq. 
* 420 TV Line 


The Best, Smallest, Micro Cameras on the Market Today! 
Call and Compare! We Match or Beat All Prices! 


Compatible with 
AC or Battery 


Wireless Observation System's 
GFS-1001 (900MHz) -$499.95 
GFS-1001¢ (900MHz) -$599.95 
(900, 1.2 & 2.4 Ghz 

systems available.) 


4 GFT-1001 $189.95 
Gives an 


ability to be Wireless. 
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camera the 


Visit Polaris Ind. Web Site at 


complete the circuit. 

The 10K resistor and .O1uF 
capacitor at the ‘G2 input is to prevent 
noise from causing false triggers and 
protects from static damage. The cir- 
cuit will not work with TTL logic, but 


the type specified is CMOS. 
PART 

470 ohms 271-1317 

10K ohms 271-1335 

33 ohms 271-1104 
330K ohms RSU-1 1345352 


01 uF 272-131 
10 uF 272-1025 
LED 276-086 
Switch 275-1566 
5V relay 275-243 
LM555 276-1723 
74HCTOO 276-2801 
7BHCTOB 276-2805 
74HCT32 276-2813 
74HCT74 276-2816 
2N-NPN 276-2058 

Russell Kincaid 

Milford, NH 


Panasonic Color Camera Sale 


Micro Color MB-45cB: $99.95 
* Wide Voltage Range, 5-14 Volts! 
* Small Footprint! 
* Self contained ultra'small 
design for various applications. 
* MCM PGB design for minimizing 
the size and improve durability. 


1/4” interline transfer 
512(H) x 496 (V) 

.. 2:1 Interlace 
525 lines - 60 fields 


LENSE... sss F2.8 Hor. Angle 45° - Ver. Angle 34° 


Our Smallest |WPSVICK CAMERAS 


Video Camera 


CMOS Camera 


CM-550u -$69.95 


PinHole Camera: 
CM-550p -$69.95 


Write in 79 on Reader Service Card. 


These cameras are supplied with a PCM-1 
Video/Power cable. The BNC connection is for 
standard video connection toa 

Monitor or VCR. 


Length: 1.9" 
Diameter: .91° 
and specification: Subject to change 
ard Fhancinig are net Fickded Nath ptice. 


The .3 lux refers to the minimum 
amount of light that this camera will 
operate with and this is a universal 
mathematical value for light, one of 
many ways of measuring a given light 
value. 

* As | recall (the short version), .3 
lux is equal to 1/3 of one candle per 
cubic meter/yard of space, or an 
approximate value thereof. 

AGC refers to automatic gain 
control or what is sometimes 
referred to as an internal electronic 
iris which is adjusted electronically 
and not physically like a camera lens. 
The method is totally different but it 
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works the same as an iris, and it con- 
trols the camera as more and less 
light enter the camera, and would 
otherwise cause the camera to go 
too dark or too light, washing out all 
of the contrast and features. 

Four MM refers to the diameter 
of the lens which is very small and, 
thus covers a very large view, stated 
as FOV. The larger the lens number, 
the more telephoto the lens is. The 
smaller the number, the wider the 
view gets. 

Purchasing a “C" mount camera 
will give you the option to change lens 
any where from a couple of millime- 


ters to several thousands millime- 
ters, which means that you can use 
the camera for astronomy, as well as 
house surveillance. 

Seventy eight FOV refers to 78 
degrees, field of view, which simply 
means that the camera can see 
from left to right and top to bottom, a 
view that is 78 degrees wide. This is 
generally referred to as a “wide angle 
lens.” 

As to the wireless transmission, 
the best way is to purchase a 
microwave transmitter which sends 
the signal down a 900 MHz or 2.4 
GHz signal and gives you up to 1,000 


of distance. They come in several ver- 
sions that can handle one or more 
cameras at a time. They are reason- 
ably priced and are available through 
advertiser's in Nuts & Volts. 

The alternative is to build one, 
but working with microwave isn't rec- 
ommended for the beginner. 

Chris 
Bieber, CA 


ANSWERS TO #6996 - JUNE 1999 
| need an inexpensive device to 
register the frequency of a PTO dri- 
ven generator, so | can adjust the 
Continued on page 92 


ANSWERS TO #6992 - JUNE 1999 

| have a "big dish" satellite system which uses a 
feed horn polarization motor that rotates the anten- 
na for proper polarization. | do not understand haw 
the pulses can rotate the motor in both directions, 
and also how the receiver determines just what the 
angle is. There doesn't seem toa be any feedback 
from the motor shaft location to the receiver. 


#1 The "polarity motor" is, in fact, a "servo motor" 
that many RC enthusiasts use to control their air- 
planes, cars, and what not ... 

In general, a squarewave signal is applied with 
@ specific duty cycle to place the motor between the 
extremes of +90°. 

The duty cycle range is approximately 10% to 
90% [varies slightly per manufacturer). 

Oddly, there is no feedback given to the source 
of the pulses. Not exactly a "servo loop," right? 

The servo-loop is internal to the motor assem- 
bly. The source of the control signal (your receiver) 
simply applies pulses over enough time to assure 
the motor positions itself where it’s supposed to be 
(despite where it is currently). 

The duty cycle when filtered, represents a DC 
voltage that is compared to a feedback potentiome- 
ter. When the two signals are equal, the motor 


JUIALZING PRODUCTS HM INFORMATION \isi our ‘ACTION: wes site@ 


J BOX 716 AMHERST, N.H. 03031 


8 window acting as @ microphone 

vibrating to the sounds and 

reflecting back to # sensitive filtered optical receiver that now reproduces this 
Modulated light back into the actual sounds as heard thru a set of headphones. 


ys: 
LWB60 Demo System with Smw VisRed Laser..$159.95 
Below Electronics for Two High Performance Infra Red 


LLR40 Optical Receiver/Processer 
CWL10 10 mw Infra Red Class IIIB Laser. 


10-14" 


BTC30 Ready to Use......... 
BTC4 Plans 30° Sparks 


$00,000 VOLTS! 


SIZZLER Produces Explosive 


High Voltage - 
OM) Experimenters C7 
Mini Sized Modules 
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Specify available colors of Phofon Blue, Neon Red, Starfire 5 
Purpie,and Phaser Green. 


PFS36K Kit of 36” Active Length....$79.95 
Systems Shown Built From Above LWB9 Assembly Plans| _ Piease , special handling of above 
$199.95 PFS26K Kit of 26” Active Length....$59.95 
; Please add $10.00 for special handling of above 
$149.95 | pFS1sK Kit of 15" Active Lenath....$29. 


250 KV Tesla Coil] lon Ray Gun 
ral. 


stops moving. The DC motor inside drives a gear 
assembly that translates so many turns of the 
motor to the number of degrees, the antenna "pick- 
up" is rotated. 

A common failure of a servo motor is "wear- 
out” where "backlash" from the potentiometer, the 
gears, even the housing contribute to the inability of 
the servo to settle into position. An oscillation 
results. 

This can be tested by attaching the servo to the 
satellite receiver where it can be watched: Single- 
step the polarity adjustment slowly. Every third or 
fourth time, reverse direction for only one step, then 
resume until the end is reached. Repeat in the oppo- 
site direction. If, at any time, the servo appears to be 
"shaking its head NO!" the servo is bad. 

Note that the feedback potentiometer is a very 
small Japanese or Korean model that is not easily 
found, | have no idea where you can obtain the gears 
or housings. If it is mechanically sloppy, just get a 
new one. 

Don't confuse random movement with oscilla- 
tion. Sometimes, strong RFI from a nearby radio 
station causes random "drift" from where the servo 
is supposed ta be positioned. The reason it does this 
is because no pulse train is present. 

Manufacturers of satellite receivers depended 
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Super Sensitive Ultra Clear 
1 1 Mile+ Voice Transmitter 


“Patented affect by 2 1 Mile+ Phone Transmitter 


Robert tannin 


Line Powered Phone Transmitter 
jereies! 


Never Needs Batt 

‘seg tonne 
Active field produces - 
weird and effects. 
TVIFM Radio Di er 


add $20.00 for j T s Using W 


Projects 


Star Wars Technology Demonstrates Weapons 
Potential, Force Fields, lonMotors, Antigravity etc. 
Projects electric shocks without contact!! 
Conduct many weird and bizarre experiments 


Object Electrifier 


Hand shock balls, wands. Mini cirdit 's easily hidden 
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hitp://www.amazing!.com 


Video/Audio Rebroadcaster+1 Mile tz 


isrupt 
Neat Prank!!! Discretion Required § 


COMBOX Above 6 Kits/Plans...$59.95 
COMBOP Above 6 Plans Only..$10.00 


on the fact that the servo-motor had plenty of gears 
{with friction) that would tend to hold the polarity 
pick-up in position. Unfortunately, because the servo 
motors are made as cheaply as possible, they are 
not sheilded. Some manufacturers wised up. 

To compensate, they supply either a constant 
stream of pulses or pulses every 10 to 20 secands 
to keep the servo "refreshed." You can check this by 
replacing the servo with an LED and a 200- to 300- 
ohm resistor in series across the polarity signal and 
GND. 

If you determine that your receiver is not send- 
ing pulses as described above, obtain a Chaparral 
"Polarotor" from the Electronic Goldmine surplus 
house in Arizona. This device doesn't depend on a 
CPU to update the polarity. It’s a simple multivibra- 
tor circuit that operates at the correct frequency. 
(You'll have to adjust the polarity of every station 
manually, however.) Make sure you are getting the 
“servo controller," NOT the "ferrite controller!" 

If the servo doesn't move at all, check your con- 
nections. Chances are that a fragment of wire 
trapped in the receiver's "polarity" connector is 
obstructing a good connection. Then, there's the 
possibility that the DC motor inside the unit is fried 
because of an electrical storm or spikes on the AC 
power source .. [The "Polarotor" would make a 
good test signal source without having 
to construct the whole thing!) 

Before you try to test the device 
on a bench, you must really be sure 
you're matching the device to its 
environment. If your receiver does- 
n't send pulses regularly, the bench 
test is meaningless. And, all grom- 
mets should seal out moisture and 
spiders! 

Matthew T. Allen 
Santa Clara, CA 


#2The motor sounds like a typical 
servo motor such as used in RC 
planes. The motor angle is con- 
trolled by pulse width modulation 
setting the angle. 

The motor has its own internal 
feedback loop to keep it in position. 
So, the main receiver only needs to 
send the correct pulse width and be 
assured of its angle without a feed- 
back loop to it. 

To build a test rig, | don't 
remember where | saw the 
schematic, but you can build a pulse 
width generator by using a 555 
timer and some parts. Look under 
RC servos for info, other circuits 
should exist. 

Tony Gonzalez 
Gardena, CA 


HAM GEAR 


FOR SALE 


WANTED: ROCKWELL-Collins HF-80 
equipment, 851S-1, 237B-3 log periodic, 
Collins literature. Jim Stitzinger 805-259- 
aps 805-259-3830 (fax), bfl-jis@smart 
ink.net 


THE SMART BATTERY CHARGER for 
lead acid or gel cell batteries. Can be left 
connected to the battery INDEFINITELY, 
will not overcharge! Standard kit is 12V 
@ 1 amp. This kit is 100% complete. For 
the kit order #150-KIT at $59.95. For an 
assembled and tested unit, order #150- 
ASY at $79.95. CA residents add 7.75% 
sales tax. Add $6.50 unit shipping. 
MC/VISA accepted. A&A Engineering, 
2521 W. La Palma #K, Anaheim, CA 
id 714-952-2114, FAX 714-952- 


NEW PRODUCTS FROM S & S: 
UPGRADE YOUR OLD RIGS! Digital 
dial (counter) has 10Hz resolution HF, 
100Hz VHF and frequency range 50KHz 
to 230MHz; kit $99.95; assembled 
$149.95. NEW Digital VFO with 1Hz res- 
olution to 54MHz; kit $169.95; assem- 
bled $219.95. S&H $7 (Continental US). 
GUARANTEED TO WORK. For info send 
SASE. Caill/write to order: S & S 
Engineering, 14102 Brown Rad., 
se MD 21783. 301-416-0661, 
E-Mail: 3SAD@aol.com or see 
http://Awww.xmetric.com/sseng 


FOR SALE: ORBIT 360 antenna rotator. 
Full instructions. Never used, $40 obo. 
949-494-0072. 


GENERAL COVERAGE HF receivers. 
G133F (Collins 51S1 with LTV aircraft 
panel), overhauled and calibrated, 
$1,100. Like new LOWE HF-235, $700. 
Also nice Drake R4A, $250. U ship, 10 
DRP. Call Art @ 814-861-6904 or E-Mail: 
ahogrefe @statecollege.com 


GRAND OPENING special: FREE 
Internet auctions! Buy and sell around 
the world in an on-line auction dedicated 
to amateur radio and related electronic 
equipment. Commercial businesses are 
welcome to participate as well as inquire 
about banner ads. 
www.HamRadioAuction.com GearHead 
Electronics, 716-636-4370 fax: 716-636- 
4808 administrator@HamRadioAuction, 
com 


HAM GEAR 


WANTED 


CB — SCANNERS 


SALES & SERVICE: CB equipment, 
modification kits, meters, antennas, 
mics, radios, transistors, repairs & hard- 
to-find items. Complete list $4. D&R 
Electronics, 10 Park St., Thomaston, CT 
06787. 860-283-9492 or 
RTed821836 @aol.com 


CB MODIFICATIONS! Frequencies, 
books, kits, high-performance acces- 
sories, plans, repairs, amplifiers, 10- 
meter conversions. The best since 
1976! Sap $3. CBCI, Box 1898NV, 

Monterey, CA 93942. www.cbcintl.com 


KONNEX DISTRIBUTING. Call 1-888- 
777-7874. PO Box 451372, Los Angeles, 
CA 90045. CBs, antennas, meters, tran- 
sistors. Best prices. Credit card accept- 
able. 


240+ CHANNEL CB/HAM/COMMER- 
CIAL radios: AM/FM/SSB/CW 
export/domestic: RCI, Motorola, Uniden, 
Cobra, Alinco, Kenwood. Mics, antennas, 
linears, meters, books, night scopes, and 
tons more stuffl Catalog $3. MAXTECH, 
Box 8086, New York, NY 10150. 718- 
547-8244, 


SCANNING USA: monthly magazine 
100% scanning. All the news and prod- 
uct reviews from the writers you trust. 
Get more from your scanner. 
Subscriptions $24.95, samples $3. Call 
1-800-651-0922 your Visa or 
MasterCard, or write 2054 Hawthorne, 
Joliet, IL 60435 


MESSENGER, RED Devil, Shootin 
Star, Palomar, Superstar, Uniden, C 
radios, microphones, exports, Galaxy, 
etc., morel! 5 page picture price sheets 
gt (refundable) scanners tool! Galaxy, 


1202, Akron, OH 44309. Over 15 
yrs. in business! 
HALCON COMMUNICATIONS 


Wholesale only: Cobra, Uniden, Midland, 
Galaxy, CTE, Super Star, Kenwood, 
Yaesu, Icom. Free catalog, Free call 1- 
800-683-6999. 


MUSIC & 


ACCESSORIES 


24895 Avenue Rockefeller 
Valencia California 91355 


~ Roger’s Systems Specialist — 


Computer Telecommunications 
Network Audio Video 


COMPUTER 


HARDWARE 


COLORADO BACKUP tape drives, $35; 
notebook floppies, $45; bar code scan- 
ners, $45; thermal wire strippers, $25; 
microscopes, $135. http://downtown. 
bo OE AOI: htm 334-889- 


CANNON INNOVA book 360 CD laptop 
computer, erg i inter, carry case, 
like new, $900, ham/test yg 
ment, transistor mato. 904-362-1 
leave message. rmorison@suwannee 
valley.net 


y 7 we : ae x oa a al k 7 «c © 
y WY -« VU ae rSs yst Iii 4A 
| ise por eon yh Se eh dared 
4 1 ° 
" Cagis 5 Patch Cables’ | Mice 
ht | TE-068-L5X 7 ft. Crossover $2” q 
, \ 
5 \ TE ORES 5 Riera Enteh a TM-290 3-Button Serial DB9 
, \ TE-508-L5 50 ft. Straight Patch $10” I TM-290-2 2-Button Serial DB9 
TE-108-L5 100 ft. Straight Patch $20” a Sere si 
| i oy ___]}'TM-290-Mic Microsoft Mouse OEM 
~ USB Cables =) TM-290-Net Designer Netmouse PS/2 
B cc-usss PPI ip iS so = | TM-290-PS__PS/2 2-Button 6-pin Din 
§ CC-USB-AB6 —6ft. USB “A” to “B" MM se Ss | : " 
CC-USB-PP 6f USBto IEEE Printer Cable $36” t Biajor Brant: 
CC-USB-AB10 10ft.USB"A” to “B"M/M $6 . Jee 
CC-USB-ABI5 15ft.USB “A” to “B"M/M $8” ' 
CC-USB-X10 10ft. USB Extension $6” . \ 
| ul 
'y USB Accessories | 
CC-USB-8 USB (2) to 2x8 pin w/ Bracket $5" Vig 
q| CC-USB-9 USB (2) to 2x5 pin w/ Bracket $5” 
§ USB-PCI USB x2 PCI Add on Card $27” l 
USB-KB-104 USB 104-Key Kybrd Win98/PS2 $24” 
USB-MOUSE 3-Button USB Mouse 4200dpi $12” g | HB3 19” wide/ 5.25” tall ing 
USB-CAM __C-IT USB Cam w/ Software $69" HB4 19” wide/ 7.00” tall TiN ie esi 
= HB6 19” wide/ 10.5” tall on thes 
Ss a Clip/Stick-on HB8 19” wide/ 14” tall Brackets! 
{ : . 
2 tally Lapel Microphone 
B35 *LUG TM-MIC-2 For Hubs, Patch Panels,Wire Minders | 
6 FT. CORD Patch Panels 
ceeircereee el 
Network Cards | PP-24P-5 _ 24 Port Cat5 Patch Panel $59” 
a 
NT-TBT-10 10-Base 16Bit ISA Slot Card $12 | PP-12P-5 12 Port CatS Patch Panel $42” 
NT-TBT- 100 10/100 32-Bit PCI Slot $19% | PP-64P-5 64 Port Cat5 Patch Panel $255" 
NT-TBT-200 10-Base 32-Bit PCI Slot $12” matt! Category 5 S68B Wiring : 
NETBT-3C905B  3COM3C905B-TX 10/100 PCI $62 > $20.00 min. order required | 
Add $4.50 shipping for prepaid orders 
€35IN> External SCSI Case Prices subject to change without notice 
TM-CASE-HDS $15” All major credit cards accepted 
Limited to stock on hand j 


50 Pin centronics pass through connector 
Push button LD. setting, On/Off switch 
Internal Fan, 50P Ribbon, 30watt Power Supply 


wv SV VWew ¥ 


. Write In 95 on Reader Service Card. 


Special offers only vaild on items in stock 
California residents add tax 

Call for quanity discounts 

No out of state checks accepted 
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WE CARRY a variety of cables, switch 
boxes, accessories, and adapters to con- 
nect PCs, printers, Mac’s, networks, 
telecommunications, and audio/video 
equipment. We offer: custom cables, free 
catalogs, and same day shipping on 
most orders. Visit our website at www. 
rogerssystems.com or call 1-800-366- 
0579. 


COMPAQ PENTIUM Deskpro $250. 
Hard drive liquidation. 420 megabytes 
$35. 2.5 gigabyte $75. 3.2 gigabyte $89. 
8.4 gigabyte $155. Mouse $1.95, SVGA 
monitors $95, flatbed scanners $45, 56K 
modems $35, 1.2 floppy $10, Adaptec 
SCSI controllers $45, memory 
1.00/megabyte. 714-778-0450. 


DEC EQUIPMENT WANTEDI!! We are 
buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific 
Micro Systems (SMS), DSD, Datability, 
Dilog, other DEC compatibles, and 
Computer Output Microfilm (COM) units. 
Please call for a quote or fax us your 
equipment list. We buy, sell, and trade. 
KEYWAYS, INC., 937-847-2300 OR fax 
937-847-2350. 


NewComputer.com! OVER 50,000 
hardware and software products. Orders 
over $500 shipped free. Our unique prod- 
uct categories and search features let 
you quickly locate the item you're looking 
for. The next time you need computer 
equipment, try NewComputer.com 


EVERYTHING NEW w/warranty! MII 
333MHz $165, 15°/17" SVGA monitors 
$135/215. Pentium systems from $250. 
Also multimedia kits, hard drives, scan- 
ners, printers, SCSI adapters $45. 
Memory, cases, etc. Call for monthly spe- 
cials. CCl 714-778-0450. E-Mail: 
cci@net999.com 


NEW EXTERNAL SCSI CD-recorder kit 
with Adaptec card and software $135, 
includes 11 pcs. of medial New 4meg 
PCI video card (ATI clone) $25. There 
are other deals too! For all the latest 
dealsheets E-Mail: dealsheets@ut 
we.com or call 626-930-1121 (10am- 
5pm Pacific) or fax 626-930-1123. E- 
Mail: sales @utwe.com 


LOOKING FOR cheap clone PC parts 
that actually work? Call UTWE for CD- 
ROMs, hard drives, disk controllers, 
video cards, mainboards CPUs, etc. For 
example, NEW Clone-o-matic mainboard 
with 4 PCI, 3 ISA, 256K cache, I/O built 
on board with 200MHz AMD $75. 486 
“all-in-one” mainboard (video and IDE 
VO) $35 ea. Remember, t we have 
it, tomorrow we don't! Used 56K ISA PnP 
WinModem by Multitech $20. There are 
other deals too! For all the latest deal- 
sheets E-Mail: dealsheets@ utwe.com or 
call 626-930-1121 ae Pacific) or 
fax 626-930-1123 E- all: 
sales @utwe.com 


CRTs CHEAP. Buy direct from the 
manufacturer. Save money. Mfg. all CRT 


s since 1950. 3 year warranty. R 
es 19” tubes $75; 25” $100; hi-res 1 
tubes from $80. We specialize in hi-res- 


opnone olution video/computer CRTs. T.M.C. 
PHOTON II MICROLIGHT vibration sensing xe 215-226-0749/215-223-0388. 
popular p! light has been improved. These super-bright pene Detecta stomping across 
than 8 senate) LED lights are visible over a mile away. The LED INTELLIGENT INSTRUMENTATION/ 


secured in a tough ABS case and offers a squeeze — for quick use, aed 
| «constant on slide switch for prolonged lighting needs. The lithium 
"ioe — a very long time (10 year shelf life!) and are included. The 
won't burn out because it is an LED! Specify your choice of five 
‘foe wee oe reer cit Great for home or office use, popular with fire 


Well maybe eatine that sensitive, Burr Brown model TM-8700/8701 indus- 
but almost. These vibration 


| 
| 
|| vee uneaiseonmecety Secsoucee |] dy watergh case wnt I barcode 
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| 
| 


wand scanner. Can interface printers, 
"amagnet cesgetcot Raabe payin fer Baal CRTs, and scales to host computer. RS 


yrotechnicians, sta rf nd dimly Susp: ina coil and are ; 
| “ir! fanecracesa worsen ee PROTON It microlights Sictaae * keyring and sensitive to vibration. 232/422. Specs at www.instrument.com 
Suse. reset a (S175, die See pry .50), ) orange ($13.50 sapeties Mice id —— pope hres ie peg bbe to rb 
mond w and eme green . “OOG-O9 I~ 
Includes two replaceable 2016 pond ay tteries. atrgroup@home.com 


conga parts to oad a basic 
detector that will light an LED. In addition 
we include a schematic that will show you 
how to operate a relay. The sensitivity is 
adjustable, so you can set It to detect 
elephants and other small creatures. 
Similar units were used by our armed 
forces a Seg) enemy troop 
movements... perfect device fo alert 
Lick to the tir eeiter Of little Leroy’s feet! 
sensitivity can be set high petoreye to 
pir sie a business card dropped 
tabie, and we've made It work with 
vibrations up to 40 feet away! Earthquake 
si sgh eek i ap dnca pt It's a fun 
gadget with many uses. 


COMPLETE vale eae KIT....$ 9: 95 
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Itty Bitty Phone $29.95 ° 
Did you ever wish for an Incedibly small hands-free $ 
( \ telephone that keeps your er desk clear. : 
e*/ Gateway's Got Iti This little touch-tone phone can sit « 
on your desk, counter top, or even be stuck to your ®¢ 
prin gee! er monitorl Measuring only about 61mm x 48mm, it is even 
| enough to fit in The detachable earset features 
a single earbud and a mini boom mic for lightweight hands-free 
operation. Handy redial and flash buttons tool Mini phone in- 
cludes detachable ear piece/boom mic, modular phone cord, plastic 
tab, and instructions. 
000000000000 0008000000000 00000000000% 
Passive Infra-red BE A FLY ON THE WALL! 


Woll, actually, those little wings wo 
Motion Detector HI ick pretty stu y Re you + you ean Mi ld i 
$27 bh) 
miniature we gut ace mount j 
tee haolog ls the i est at tashee-b 22 ord 
engin ati A | 


19” RACKMOUNT PC chassis: Heavy 
duty, 4U, for standard 7 slots ATX moth- 
erboard. Four (three hidden) 3.5"/two 
5.25" drive bays, power supply not 
included, $169 with this ad! Add $6 for 7 
slots AT conversion kits. Monitor chassis 
$229, keyboard chassis $129. 8255- 
8253 1/O card with pbs ot Lab al area =, 
12-bit ADDA card $89 

Technology, 972-242- 8087, re 
-texas.com 


BUILD YOUR own Pentium |, ll, or ll 
computer from available parts with an 
easy to view 60+ minute highly 
acclaimed VHS video tape that shows 
you how. Gain knowledge and save 
money or start a business. Limited sup- 
plies, order today, yoy f ere) 
plus $2.95 P&H. Call 1-800- 

send check to EVP, PO ay 2201, 
Northlake, IL 60164-0201, now! 


PC CABLES: http://www.cablesusa.com 
100s of hard-to-find new cables and 
parts, pictures, free ore informa- 
tion. Low R SCsl, - 
board, network, VGA, ar 5, USB, 
Firewire, fast secure online ordering & 
browsing. 954-418-0817. 


Need A Catalog? 
www.gatewayelex.com 
You can find many of our fun 
pate’ ans ve paterer understood that 


oe 
I 
i 
I 
gadgets and interesting items 
bay tc: mat italy online! Check out our kis (over p 
Wy ea 
i 
i 
i 


-, units. (s0 i at wit | we or I 300 of ‘eml), project supplies, 
compon 8 
Ri Bog ts {ton 8 ith the entice FA | E tools, and much more on the 
our receiver, and a 1s psa ek of 300 } J] 
eet, even James ly would like this kit! 
ere a 1.5 volt wate 


ever expanding Gateway 
Electronics web site. 
Things at Gateway change so 
often we can’t publish a paper f 
catalog, so check us out 
I online...you'll be glad you did! f 


4inch color video monitor $195.00 


Mini LCD monitor is great for RV use (add a camera 
and you can watch the rear of your vehicle as you 
back-up ~ nifty reversing switch adjusts the image 

on the display for exactly this use!) Requires 12 

VDC, and includes a power cable with an auto ciga- 
rette lighter plug for car use. Mounting stand also 

included! Measures approx. §.7" x 4.1"x1.6", with a 

4" color display. Inputs for both 
video and audio ~ great for 


them, 
with the flip of a switch. Uses 4 AA 


fs unit | 
batteries incl extern. 
Peepian loner ai oreo eal batt pea tls vs satan a astra 


in (80 db output) or with an juality t i - 
mpl opener to at i eaand aman et as TL 


are ie Micro Size FM 


NO TAN LINESIII 
AMAZING 
MINI MICRO 
FM RADIO! $7.50 


COMPUTER 


SOFTWARE 


FREE IBM DISK CATALOG of qual 
Shareware and CD-ROMs. MOM ‘N’ 
POP’S SOFTWARE <ASP>, PO Box 
15003-N, Springhill, FL. 34609-0111. 
352-688-9108. momnpop @ gate.net 
CAM & MOTION SW/HW: Z-trace, PCB 
onmnerder playback viewing, and toolpath. Plotcam motion control, step 


the kids will love it when you drivers. www.megabits.net/ddt MSG/ 
include your VCR in the family FAX 407-452-7197, 407-459-2729. 
plans! 


Me lighter than a heavy jam box 
good sound! This tiny 
radio (5 5"x1.06"x0.38") has a seek 
button, reset ey and an on/ 
off switch. Personal listening has 
never sounded better! for 
pauenes, § pclae an aeelaselbe ateW 
sded. Perfect fou listening on” 
- d. Perfect fox ore 
beach...compact to fit easi sly on 
ied the skimpiest swimsuit, and no 
bulky headset means no tan lines 
around your ears! 


Heater @ megabits.net 


GCODES5 FOR Windows 95/98/NT. 
Reads AutoCad DXF files and converts 
data to GcodeMcode RS274. Writes DXF 
files or ASCII. RS 232 serial connection 
to machine tool. Full function editor and 


THE FINE PRINT : PRICES SUBJECT TO CHANGE WITHOUT 


ye 
ORDERS * SUPPLY OF 
SOME ITEMS IS eed 4 Prices bO WOT INCLUDE 


8123 PAGE BLVD * ST. LOUIS, MO 63130 * (314)427-6116 re nies ten een 


CONTINENTAL U.S. {ITEMS REQUIRING ADDITIONAL 3D graphing. For milling, turning, flame- 
9222 CHESAPEAKE DR. * SAN DIEGO, CA 921 vise. 279-6802 AMOUNTS ARE NOTED)...95.00 FOR THE FIRST ITEM, $0.50 cutting, etc., easy to customize for 
2525 FEDERAL BLVD. * DENVER, CO 80211 * (303 Wich Osea ad Sone ation almost any machine. Download a free 


fale 


ELECTRONICS, | 


MAIL ORDERS CALL TOLL-FREE 
FAX ORDERS (314)427-3147 


1-800-669-5810 trial bth eee nao carmonaein g 
ex.htm 


E-Mail: 


andrewc119@aol.com 
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and 
C bens COMPANY | FREE 


2176 E. Colorado Bivd. « Pasadena, CA 91107 


TOLL FREE: 
1-800-325-9465 


148 PAGE 
CATALOG! 


C & H SALES COMPANY HAS BEEN IN BUSINESS FOR OVER FIFTY YEARS. 
WE'RE THE BEST SOURCE FOR GREAT BUYS ON ITEMS LIKE THESE - AND MORE! 


ober’ oo 
HEWLETT PA\ 


MHz, ripen alge tages 
tion. Has frequency, period, period average, ratio, total- 
ize, scale functions. A built-in digital voltmeter allows 


provide , polarity and Settings. Has 
Soh LED readnut, Pei potas 100-240 VAG 4808 
Hz 100 VA max. Dimensions: 17° wide x 17-1/4" deep x 


are supplied on the front 
19” wide x 14-1/4" high x 10-1/4" 
Stock #STR9900 


MILLIOHMETER 


range 
1m ohm to 100 ohms. 
Resolution 20 u ohms. . 
Analog meter readout. ideal for 
contact resistance of switches or relays. This 


which are not supplied, but probably i 
Hewlett Packard.) Power input: 115-230 VAC 48-66 Hz, 
5 VA max. Dimensions: 5-1/8" wide x 11-1/2" deep x 


$200.00 


pressure. Has 

background. Illumination is 

provided. input is rated 115 VAC 400 cycles. 

Pressure input port is female 7/16°X20 thread. Standard 

aircraft panel 3-1/8" mount. Dimensions: 2-17/64" sq. x 
7-1/2" deep. 

Stock #STOCK #iN9900 $79.50 


Master Charge Visa @ American Express Discover 


WE BUY & SELL! 


Write in 97 on Reader Service Card. 


GAME WIZARD cartridge for 
PlayStation. Works like a mod chip and 
the best cheat cartridge all in one. It will 
use all the same cheat codes the others 
use. Only $29.95 free shipping. Toll Free 
1-888-467-6150 all credit cards accept- 
ed. www.computerconnectionusa.com 


LIQUIDATION WIN 95/98, Office97, 
Win95 Companion $9, WindowsNT call, 
10 PACK CDs 1,000 games $25, Lotus 
Smartsuite $10, Wordperfect Suite $35, 
Printmaster $9, Antivirus $5. 714-778- 
0450. 


STEALTH MOD chips for Sony 
PlayStation. Now even your anti-mod 
games will work. Only $9.95 ea. + $3.35 
shipping. Call Toll Free 1-888-467-6150. 
All credit cards accepted. www. 
computerconnectionusa.com 


MAKE MONEY ON THE INTERNET! 
Illustrated manual and IBM 3.5" disk 
shows how to build your own web site. 
Step-by-step guide with sample pages, 
source code, HTML tags list, and page 
layout templates get you started FAST! 
Complete system, $15. BP Cunningham, 
12506 NW 234th St., Alachua, FL 32615. 
E-Mail: b.cunningham @cwix.com 


MICROSOFT OFFICE97 Professional 
Edition. New factory sealed, unopened. 
CD only. WORD, EXCEL, POWER- 
POINT, OUTLOOK, and ACCESS 
included. CD only. ONLY $49.95! FREE 
SHIPPING! Quantity discounts available. 
brucesullivan@ msn.com 


COMPUTER EQUIPMENT 


WANTED 


WANTED: FOR historical museum, pre- 
1980 microcomputers, magazines, and 
sales literature. Hayles 24091-0341 
(540-763-331 1/540-382-2935). 


WANTED: HPI5C oreo oe a pay. 
Call Hugh Adams 850-864-24 


WANTED: TERMINALS + PRINTERS: 
DEC, Wyse, IBM, ADDS, Okidata, Data 
South, Epson, C.ITOH, etc. Cail for quote 
on any surplus computer equipment. Call 
Jeremy, 603-673-8077. 


DEC EQUIPMENT WANTEDI!! We are 


buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific 
Micro Systems (SMS), DSD, Datability, 
Dilog, other DEC compatibles, and 
Computer Output Microfilm (COM) units. 
Please call for a quote or fax us your 

uipment list. We buy, sell, and trade. 
KEYWAYS, INC., 937-847-2300 OR fax 
937-847-2350, 


HP CALCULATORS wanted: models 10, 
70, calculator watch, others for private 
collection. Cash paid. Bob Morrow, 765- 
855-2348, rkmorrow @ aol.com 


SEEKING MITS/Altair, IMSAI original S- 


100 boards for hobby restoration project. 
CPU, RAM, V/O. Also graphics, speech, 
music boards. Call Shawn, 650-846- 
8208, maxweb @pacbell.net 


LOWEST COST LCD’S ON EARTH 


VipeEo LCD 
4 Inch Video NTSC $150 
Sharp P/N 4LU4E 
Composite NTSC & RGB Input 
12:00 OR 6:00 Viewing Angle 
integrated Backlight & Inverter 
Extended Temp: -10 to + 60 C 
Brightness; 260 nits 
Power Consumption: 4.3 Watts 
Contrast: 50 to 1 


TOuCcH MONITOR 


EarthVue 10.4 
10.4" VGA TFT 


Only 9.9°W x 7.7°H x 1.5°D 
ideal For Factory Automation 
Fully Articulating Baill Mount 
Only $1095 With Touch 


CHARACTER LCD 


LCD DisPLays 


6.3" Mono STN 
9.4” Mono Reflective $60 


LCD Moumron 
10.4" DSTN or 12.1° TFT 


2X 16 Character LED Backlit STN $8 


CONTROLLERS 
$60 


$250 
$150 


Analog 

Complete LCD Kits with LCD, 
Controller & Cable Starting 
under $200 


Hard To Find LCD? Cail! 


Computer Technologies 
“The World Leader In LCD Recycling” 


Ph: (949) 361-2333 Fax: (949) 361-2121 
http://www. flat-panel.com 
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TEST EQUIPMENT 


FEITEK PROVIDES repair, calibration 
and traceable certifications of test equip- 
ment. Free estimates. We buy, sell and 
trade all makes of test equipment. Visa 
and MasterCard accepted. Check out our 
inventory and specials at WWW.FEIT- 
EK.COM 2752 Walton Road, St. Louis, 
MO 63114, 314-423-1770. 


KENTRONIX TEST EQUIPMENT SPE- 
CIALS. Check our WEB site at 
http://jwww.kentronix.com for monthly 
specials. We are also looking to buy test 
equipment, coaxial and waveguide com- 
ponents, manuals, etc. Contact Brian at 
732-681-3229 or FAX 732-681-3312. E- 
Mail: brian@kentronix.com 


AFFORDABLE HP power sensor repair! 
Most 8481As repaired for $255 or less. 
We also handle 478As and many others. 
Call or fax for more information. 
Willamette RF, Inc., 541-754-7226, FAX 
541-753-4629. 


EQUIPMENT SALE: HP 8565A 21GHz 
spectrum analyzer $3,250; Wavetek 
3001 signal generator $300; Hewlett 
Packard 8015A opt 03, $350; 8015A 
$250. HP 3403C opt 03 TRMS voltmeter 
$300; 3403C $200. HP 3763A error 
detector $400. ROD L 100AVS5 HYPOT 
tester excellent $500. Psitech Plus 707- 
745-4804, www.psitech-plus.com 


Write in 47 on Reader Service Card. 


POOR MAN’S Spectrum 
Analyzer/Monitor Receiver Kit. 2 to 1,700 
MHz. Basic kit only $78. Now available 
pees — di d om a been ae 
generator a rect a uency 
readout. Works with ANY secon or IBM 
emvalope fo rn ge Send stamped 
Box Siok for details. Science Workshop, 
Lae _ Bethpage, NY 11714. 
Pacihirw ience-workshop.com 


ENGINEER TESTED: Spectrum analyz- 
ers, frequency counters, frequency stan- 
dards, meters, scopes, rators, Curve 
tracers, and more. VISA, MASTER- 
CARD, AMEX. “Performance tested.” 
NIST calibrated. Warranteed. New & 
used. Gary N6ZD. HTTP://TECH-SER 
VICES.COM 831-385-7519. 


TEST EQUIPMENT for sale/wanted 
NEW/USED): RF, Microwave, video and 
ber optic. Cable TV, Broadcast TV, satel- 

lite and related industries. Wavetek, 

Tektronix, Hewlett Packard and other 

manufacturers. Spectrum analyzers, sig- 

nal level meters, sweep systems, TDRs, 

OTDRs, and much more. PTL Test 

Equipment, Inc. Phone 561-747-3647 

FAX 561-575-4635. E-Mail: PTLTE @aol 

.com http:/www.PTLTEST.com 
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AS NEW OSCILLOSCOPES: FLUKE 
PM 3394A autoranging, combiscope, 
200MHz analog and digital with service 
manual, as new $3,250. All with money 
back warranty. Psitech Plus 707-745- 
4804, www.psitech-plus.com 


DESOLDERING EQUIPMENT: Pace 
MBT250 base, $350; MBT220, $700; 
es air —-. $600; hot plate, $100; 
tweezer, $50; Ungar 6966C heat 

ae $55; Plato digital solder pot, 
; hot air pencil, $200; solder sta- 
tions: OK SA-G-75, $55; Weller digital 
readouts, $100-$225 used, new; Weller 
WTCPN base w/new Ungar-Weller pen- 
oon $55. Trade, repair, buy, 310-515- 


World’s Smallest 
TV Transmitters 


sos arit ds ik hd dck ol four peeled: Sas a 


picture! Transmits color or B&W with fantastic 


the fun of tuning into aircraft a hun- 
yeah es 
ment, ham operators, or how 
Moscow or the BBC in London? Now i 
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BRUEL & KJAER BUY, SELL, BEST 
PRICES. EXCALIBUR ENGINEERING, 
3198-C AIRPORT LOOP DRIVE, 
COSTA MESA, CA 92626. 714-540- 
0169, FAX 714-540-5417. 


TEK 2246 mod A 4 ch 100MHz scopes 
w/pouch, front cover and copy of service 
manual, $725; HP 
8901B/001/030/032/037 modulation 
analyzer, $1,995; HP 8640B/003 signal 
generator, $750. All plus shipping. John, 
912-922-8244. 


TEKTRONIX TM503 3 slot mainframe 
with SC503 10MHz storage scope and 
DCS505A universal timer/counter, $295. 
Circuit Tek, 208-528-7869. 


Super Pro FM 


Stereo Transmitter 


FM Starac Radio 


Transmitters 


evening assembly. 
FAL2S, Synthealnd Fl Stereo reteniter Kit $129.95 


Lower cost altemative to our high perfor- 


Seessd ae cco 
tery or power from 5 to 15 VDC. Add our matching case 
and whip antenna set for a nice ‘pro’ look. 


FM Station 
Broadcast 
Antenna 


is needed. Popa ned and maces arian 
PVC enclosed for weather 
tical or horizontal 


DEC EQUIPMENT WANTEDI!! We are 
buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific 
Micro Systems (SMS), DSD, Datability, 
Dilog, other DEC compatibles, and 
Computer Output Microfilm (COM) units. 
Please call for a quote or fax us your 
equipment list. We buy, sell, and trade. 
KEYWAYS, INC., 937-847-2300 OR fax 
937-847-2350. 


HEWLETT PACKARD spectrum anayz- 
er 141T, 8552B, 8554A 1.4GHz RF sec- 
tion $875; with 18GHz 8555A $1,400. 
5517B laser head accepting offers; HP 
8350A, sweep mainframe as new with 
new battery $650. Psitech Plus 707-745- 
4804, www.psitech-plus.com 


BNO-1EX, 10x25 Ruby Coated Porro Prism 

BNO-2, 10x25 Ruby Coat Porro Prism 

BNO-6, 10x50 Ruby Coat Porro Prism. . . $69.95 
World’s Smallest 
FM Radios 


ing, 
and we even include the bat- 
tery. The pager style unit looks like a 7 
shrunken pager and even has an LCD clock built-in. You 
will be amazed at the crystal clear amazing sound! That's a 
quarter in the picture for size comparison - pretty tiny, huh? 
MFMT-1, World's Smallest FM Radio 


pre adrebcsed sbycea This is the 
popular descrambier / scrambler that 
you've read about in all the Scanner 


build, all complex circuitry contained in new custom 
chip for clear, clean audio. Runs on 9 to 15VDC. Our 
Call for our Free Catalog ! ! 


www.tamseyelectronics.com 
a obits Jaiecpbcenae, INC. 


ae Toll- ig: 300- 16. 2095 


Sorry, no tech info. or order status at this number 


For Technical Info, Order Status 
Call Factory direct: 716-924-4560 


DISC@VER 


Examine tor 10 days, it 


for surface mail ot use credit card and specify shipping method. 
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INSTRUMENT REPAIR Labs. Excess 
equipment for sale. Tektronix 2225 
50MHz 2 ch analog scope, see 
Pehrre / Fae ical 2445 
z 4 ch analog scope w/cursors, 
$2,100; Tektronix 2465 analog iS ido. 
wicursors 300MHz 4 ch, 
Tektronix 2465 analog scope 4 ch 
300MHz, $3,118.75; Tektronix 2465A 
analog scope 4 ch 350MHz, $3,743.75; 
Tektronix 2465ACT analog scope 4 ch 
350MHz, $4,119.94; Tektronix 2465BCT 
analog scope 4 ch 400MHz, $5,993.75; 
Tektronix 2465DVS analog” scope 
w/measurements, $3,250; Tektronix 
2467 analog = Ar 350MHz, $6,900; 
Tektronix 314 10MHz portable analog 
resplbe 2 ch, $1,195; Tektronix 465B ana- 
log scope 100MHz 2 ch, $700; Tektronix 
475 200MHz 2 ch analog scope, $850; 
Tektronix 5B42 delay time base, $125; 
Tektronix 7603 analog scope display 
sect., $150; Tektronix 7704A analog 
scope display scrap parts, $250; 
Tektronix 7704A analog MF as-is 
older unit, $250. sales @cal bration. com 
http: /www.calibration.com 
469-5335. Fax: 303-469- 
ings web page: http:/Awww.calibra 
tion.com/sale/index.html 


QUALITY EQUIPMENT SALE: HP 
3488A switch control unit $500 (cards 
pteaper eZ HP 4140B pA meter, volt- 
source with HP 16055A $2,000; HP 
A/022 RF er meter with cable 
$925; HP 5343A/1,6,11 26.5GHz 
microwave frequency counter $2,995; 
HP 6033A autoranging power supply 
(20V, 30A) $900; HP 8112A 50MHz 
pulse i Gal $3,600; HP 8161A/020 
ert oe ae une pn melon 
$2,3 P 83522A .0 
res in ‘go. 500; HP BI570A 18-26.5GHz 
8350B plug-in $3,400; HP 8410C, 8410B 
network analyzer mainframes $575, 400; 
HP 8411A/018, 8411A harmonic fre- 
quency converters $350, 175; HP 
8743B/018, test set $425; Audio 
Precision SWR-1 22F switcher $600. All 
with warranty, excellent condition. 
Pepper Systems (http://home.earthii 
nknet/~peppersys) 214-353-0257 
(Fax 214-902-9511). E-Mail: pepper 
sys @earthlink.net 


PICMASTER EMULATOR system, new, 
28 Ap all parts, documentation, 
boxes, w/16C63 probe, MPLAB software, 
registered w/Microchip, $900 obo. 818- 
349-7920, 


AC POWER SUPPLIES: Elgar 2 phase 
(9.1 amp), 3 phase Ge amp) fag 2 
power supply 0-130 VAC artis 
quency 45Hz to 1KHz oscillator 9023PIP 
with digital readout and keypad entry, 
HPIB gag BL 120 single phase, in fact 
boxes, $2,500. 305-948-4796 in a hu 
Fax 305-717-9947 or E-Mail at 
atlasaer @ bellsouth.net 


INEXPENSIVE NEW ARRIVALS (MOST 
UNITS LOOK NEW AND WERE 
RECENTLY prec sg tan 3 HP 8901B, 
$1,000; HP 8903B, $1,500; HP 8901A, 
$750; HP 8903A’ $750; ‘HP 8590D, 
$4,500; HP 8657A, $2,000; HP 8657D 
WITH HI STAB & DQPSK IQ MODULA- 
TOR, $3,000; HP 3852A, $750; HP 
44705A, $300; HP 44725A, $300; 
FLUKE 6071A, $1,250; HP 6034L, $500; 
HP 6002A, $500; HP 4191A, $9,000; ENI 
603L, $1,200; MARCONI 2955A, $2,500 
MARCONI 2955, $1,500; HP’ 8175A, 
$2,500; HP 3562A, $4,900; HP 8496H, 
$350; HP 8590B, $3,900, ETC., ETC., 
ETC. SHOP AND COMPARE! MANY 
MODELS PRICED MORE THAN 50% 
OFF COMPETITOR’S PRICES. TRU 
CAL INT'L, ISO 9002 & A2LA ACCRED- 
ITED CALIBRATION LABORATORY. tru- 
cal@aol.com Toll free# 1-800-681-5540, 

phone# 630-238-8100, fax# 630-238- 
Bi01. ASK ABOUT OUR BRAND NEW 
HANDHELD 3-1/2 DIGIT KEITHLEY 
DMMs FOR $50. 


ELECTRONIC TESTING & ESCROW 
SERVICE. Don’t get burned on an “AS- 
1S” deal! Use our trusted 3rd hing test- 
ing & escrow service. ees, pried 
CARD, AMEX, car 
HTTP://TECH-SERVICES.COM Neo: 
385-7519. 


USED TEKTRONIX 475 scope, dual 


plus shipping. Also for 
Electronic Troubleshooting & 
Repair Handbook by Homer Davidson, 


SECURITY 


QUAD MULTIPLEXER BLOW-OUT. 
JUST IN load of color + B/W quads 

racsiedlnads to mic+ Robot. AD- 
1973 real-time quad reg. $400, 
NOW $100. AD-1474 4 cam multi- 
plexer $150. AD-1480SL16 16 cam B/W 
multiplexer reg. $600, NOW $250. AD- 


os metal camera housings reg . $85, 
OW $25. Burle steel high  enciny 
inside corner housings reg. $250, NOW 
$50. Burle auto-iris lenses TC-9908 8mm 

2 reg $70, NOW $40. Burle 12 mm 1.4 


rivers, fiber 
equipment. WE'LL BEAT ANY PRICE! 
must be outta my mind.” PRO-VID Sys. 
TEMS Co., Woburn, MA, 781-933-0827. 
E-Mail: Ricks Video @ Medial. NET 


CONVERTS PC MONITOR to SECURI- 
TY MONITOR. The VGA-801 accepts 
Standard NTSC or PAL inputs for display 
on any existing VGA/SVGA computer 
monitor. Small compact size, 4-1/2" x 2- 
1/2” x 3/4”. Over 600 lines of resolution, 
twice that of standard TV monitor! High 
quality audio output feeds speakers 
directly. Excellent grey-scale conversion; 
works well with inputs. Power supply 
included; $69 each. Dealers welcome. 
MATCO, Inc., 1-800-719-9605; Fax 847- 
619-0852; E-Mail: sales@mat-co.com 
Website: www.mat-co.com 


~~ 


B/W 430 LINE CCD CAMERA with 
optional black low-profile swivel 
adjustable enclosure. Pin hole or Std. 
po 29 6, 8, and 12mm lens are avail- 
able. 1/3” CCD, 3.6mnVF2.0 lens includ- 
ed; 9-14 VDC, 0.08 lux, IR sensitive; 
1.27" x 1.27” x 0.5"D pinhole or 1” deep 
standard. Price @ 10 pces., $44 each. 
Enclosure: $8; tional lens: $18. 
Dealers welcome. ‘TCO, Inc. 1-800- 
719-9605. Fax 847-619-0852. E-Mail: 
sales@mat-co.com Website: www.mat- 
co.com 


SALE! PS 102: Built-in pin hole CCD, 
lens size: 3.6mm. 5-1/2" (D) x 1.7" (Hi). 
$79 @ 5 pcs., $72 @ 10 pcs. 

welcome. Matco, Inc., 1 800-719-9605 
Fax: 630-350-9546. E-Mail: nsales @ mat- 
co.com Web site www.mat-co.com 


TELEPHONE LISTENING 
DEVICE WITH 
12 HR. RECORDER 


~ mas 
>» Till eg i 
oi nt 10 


Record telephone conversations in your office or home. Starts automati- 
Cally when phone is answered, records both sides of phone conversa- 
tion. Recorder stops when phone is hung up. $99.95 + $7 shipping. For 
telehone listening device separately $19.95 + $2 ship. 


For comprehensive 50 page catalog of Micro Video, VHF transmit- 
ters,Surveillance, and Counter-surveillance and much more! Send $3.00 
Call 407-725-1000 


USI CORP 


P.O. Box N2052 Melbourne,FL 32902 
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controlling their actions. The Primer Trainer is 

the tool that can not only teach you how these 

devices operate but give you the opportunity 

to program these types of systems yourself, 

Examples & exercises in the Self Instruction 

manual take you from writing simple programs to 

controlling motors. Start out in Machine language, 

then move on to Assembler, & then continue on with optional C, Basic, or Forth Compilers. 
are F ‘ 


* Measuring Temperature 
Using a Photocell to Detect Light Levels 
Making a Waveform Generator 
* Constructing a Capacitance Meter 
* Motor Speed Control Using Back EMF 
Interfacing and Controlling Stepper Motors 
Scanning Keypads and Writing to LCD/LED Displays 
* Bus Interfacing an 8255 PPI 
* Using the Primer as an EPROM Programmer 
* DTMF Autodialer & Remote Controller (New!) 


The PRIMER is only $119.95 in kit form. The PRIMER Assembled & Tested is $169.95. This trainer 
can be used stand alone via the keypad and display or connected to a PC with the optional upgrade 
($49.95). The Upgrade includes: an RS232 serial pon & cable, 32K of banery backed RAM, & 
Assembler/Terminal software. Please add $5.00 for shipping within the U.S. Picture shown with upgrade 
option and optional heavy-duty keypad ($29.95) installed. Satisfaction guaranteed. 
. A 
a 

= Us, inc. 

11 EMAC WAY, CARBONDALE, IL 62901 

618-529-4525 Fax 457-0110 BBS 529-5708 
World Wide Web: 


Examples 
include: 
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FOR THE BEST 
PRICES ON PROFESSIONAL TOOLS, 
CALL ELECTRO-TOOL 


DUAL - case - 


Resistant. Tools by 


complete with tools ... 
800T Case Only... 


Plott -case 


Deluxe Polypropylene. Chemical 
CooperTools and others. 800T Case, 
$419.95 

$121.80 


— Cordura Exterior. Two exterior pockets 


& one literature pocket. 660ZT Case, complete with 


tools . . . $223.00 


660ZT Case Only... 


$59.45 


Optional Sperry meter #DM6510 as shown . . . $65.00 


— 


ra 


Weller WCCI00- Electronically OptiVISOR  _ 


Superior 


controlled station, temperature magnification, Optical Glass 


adjustable from 350° 
Zero voltage circuit- 
sensitive —e © 
pencil . . 


GoldStar — 20 MHz Dual Trace Osci 


~850°F, Prismatic lenses i plastic). 


safe for Select t any one of (6) magnifica- 


40 Watt tio, 


OS- 


lloscope 
9020A-Large 6” rectangular, high sensitivity: 1mV/div, high 
accuracy: +3%, stable, low-drift design, 8 divisions of dis- 
played dynamic range and accurate, distortion-free wave- 


form measurements . . . 


$372.00 


Electro Tool, Inc. 


AS-1004, FCC approved. 2.4GHz trans- 


SPECIAL! IC 113: PIR motion detector 


mitter & receiver with audio! Capable 


9103 Gillman, Livonia, MI 48150 
Customer Service ) 422-1221 (th 
ORDERS FAX: (734) 422 1 B00) 772-3485 


te Cord 


CONSUMERTRONICS 120+ exciting 


manuals: Electronics, computers, 
nes Laceghes ried radionics, 
nancial ag ing stocks), crime- fight: 

survival, phenomena, 
CAL PROJECTS. Ca $3. PO Box 
23097, Albuquerque, M 87192. 
www. l.com 


SEEKING DISTRIBUTORS FOR SECU- 
RITY PRODUCTS. Matco, _inc., 
Schaumburg, IL 630-350-0299 


with audio! W/ NO/NC alarm output. 
CCD camera with audio can be turned 
on by detector. 5-1/4" (L) x 2-3/4" (W) x 2” 
(D). $89 @ 5 pes., $82 @ 10 pcs. Matco, 
Inc. 1-800-719-9605 Fax: 630-350-9546. 
E-Mail: nsales@mat-co.com Web site 
www.mat-co.com 


handling total of 4 wireless cameras, 
range: >300'. Built-in camera, 400 TV 
line. $189 a pair @ 5 pcs., $179 @ 10 
pes. Additional camera $119 @ 10 pcs. 
Matco, Inc. 1-800-719-9605 Fax: 630- 
350-9546. E-Mail: nsales@mat-co.com 
Web site www.mat-co.com 


www.mat-co.com 


STOP THEM from listening in or record- 
ing your t conversations with 
the TELEPRIVACY-PLUS. Send $49 to 
_ 1402 Pine Ave., Niagara Falls, NY 
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The a oceat Ly regrammer 


32 PIN 
28 PIN 
24 PIN 


INTRONICS, 


rowanosvaie. xa. INC. 


TO PRINTER PORT 


THE POCKET PROGRAMMER 


The portable programmer that uses the printer port 
of your PC instead of a internal card. Easy to use 
software that programs E(E)prom, Flash & Dallas 
Ram. 27(C)/28(C)/28F/ 29F/29CXXXX & 25XX 

series from 16K to 8 Megabit with a 32 pin socket. 

Adapters available for Pic, MCU’s 874X, 875X, 40- 
Pin X 16 & Serial Eprom’s, PLCC, 5-Gang, 82/74 

Prom's and Eprom Emulator to 32K X 8. 
Only $129.95 


Same Name, Address & Phone Number for 16 Years.... 
Now isn’t that Amazing ? 


Intronics, Inc. 

Box 13723 / 612 Newton St. 

Edwardsville, KS 66113 Add $5.00 COD 
Tel. (913) 422-2094 Add $4.00 Shipping 


Fax (913) 441-1623 Visa / Master Charge / Amex 


ALL NEW: THE COVERT CATALOG 
2000. The MASTER LIST of information 
suppliers, specialized newsletters, OEM 
lock picks, reverse engineers, spy shops, 
alternate IDs, program crackers, and 
more. Locate impossible equipment, 
shop where the smart guys shop. 
Provides hundreds of addresses, sample 
pages, catalog prices and recommenda- 
tions that will save you money on every- 
thing from break-in books to unde- 


SURVEILLANCE-COUNTERSURVEIL- 
LANCE: | buy and sell used equipment. 
Steve 410-879-4035. 


HT yPARTS | 


Attention Dealers and Consultants 


Scrambled data while flashing upgrade ae Our BIOS repair service will correct any virus 
or flashing errors. Save the cost of a new worse yet, a new motherboard. 


BIOS chip, or 
BIOS RECOVERY SERVICE $25.00 


2Mx32_ 72-pin SIMM F/P 
4x32 72-pin SIMM FIP 
8Mx32 72-pin SIMM FIP 
64MB SORAM (PC 100) 
128MB SDRAM (PC100) 
256MB SDRAM (PC-100) 


64Kx1-15ns 22-DiP 
32Kx6-25/20/15ns 28-DiP... 
64Kx6-15ns 32-DiP............ 
128Kx8-15/20ns 32-DiP narrow.. 
128Kx8-15/20/25ns 32-DiP wide. 


MISC. 
IDEAL BIOS Enhancer Card. Break 
the 8.46GB barrier. Supports any 
IDE hard drive over 528MB up to 
128MB. Works with any X86, 
IMs KT@225616) ane sovar )_stsae] Pentium, or Pll System. $29.95 


PACKARD BELL 
\ UPGRADES 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
TERMS: VISA/MC — MN. ORDER $abe- SHPERNS. & HANDLING: $7 MIN. 


LA PAZ ELECTRONICS INT'L 
www .lapazusa.com 
P.O. BOX 261095, San Diego CA 92196 
TEL (858) 586-7610 FAX (858) 586-1482 
e-mail: lapazusa@pobox.com 
Write in 102 on Reader Service Card. 


8 CAMERA DUO-QUAD DISPLAY 
BLOW-OUT. 8 camera B+W 2 page hi- 
res. real-time quad w/2 video outputs. 
Selectable display quad/sequencer or 
both. These units are brand new discon- 
tinued American Dynamics AD1475A. 
Similar units in this magazine are twice 
the price. Not a China imitation. Industrial 
unit. Our reg. price $350, NOW $175 EA. 
While they last! Pro-Vid Sys. 781-933- 
0827. E-Mail: RicksVideo@ MSN.COM 


Pentium |i 400 
Pentium 11 333........ sy 
Celeron 333 PGA... 


tectable bugs. Catalog #COVCAT-2, price 
$34.95 + S&H $6 US, $7 CAN. NY state 
add $3.38 tax. Visa, MC, Discover, 
money orders. Mail: CRB, PO Box 56- 
NV, Commack, NY 11725. Phone: 516- 
543-9169. 


ivan mputer 


1310 E. Edin 
Santa Ana, CA 


714-558-8815 
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COUNTER-SURVEILLANCE=$250 HR! 
Electronic eavesdropping is unbelievably 
widespread! Are you sure you're safe? 
Learn how others (without prior experi- 
ence) earn $250 HR in the fascinating 
field of COUNTER-SURVEILLANCE! For 


FREE catalog call: 1-800-732-5000. 


Don’t miss a single issue! 
Have Nuts & Volts delivered right 


to your door every month for only 
$19 per year. Call 1-800-783-4624 


ACP's 93rd GIANT 
COMPUTER 


ent 26th 


Admission & Parking 
Shop 100's of Sellers 


in ACP's — Parking Lot 


ucts, Inc. 


CABLE TV(MMDS) CONVERTER 


Our converters are designed for your specific need 


85 Ch Plain Converter, Ch-3, AFT/MFT 
PG Lock, HRC/STD and Sleep Timer 
Price: between $29 - $49 


-2pm 


99 Ch Plain Converter, Ch-3, AFT/MFT 
PG Lock, HRC/STD and Sleep Timer 
Price: between $49 - $69 


125 Ch Volume Converter, Ch-3/4 out 
ACWIMFT, PG Lock, HRC/STD and Sleep Timer 
Price: between $59 - $89 


vy 


FREE BROCHURE 
CALL (310)515-5085 or 
FAX 1-800-579-5000 


PCW Company 


SATELLITE 


EQUIPMENT 


FREE BIG dish catalog. Low prices! 
Systems, upgrades, parts, and “4DTV” 
Skyvision, 1010 Frontier Dr., Fergus 
Falls, MN 56537. www.skyvision.com 
Call 1-800-543-3025. 


BEST PRICING on 18" satellite TV s 
tems for home and RV. DSS, DISH 
Network programming, multi-room view- 
ing options, accessories. www.sky 
vision.com Call 1-800-543-3025. 


1999 DSS SOFTWARE COOKBOOK 
700+ CD-ROM COLLECTION: 
CLONING, REVERSE-ENGINEERING, 
PPV, ADULT, EMULATORS, DIA- 
GRAMS, SCHEMATICS, PATCHES, 
PLANS, MUCH MORE. (SPECIAL: 1ST 
700 ORDERS GET 700+ ADDITIONAL 
PROGRAMS!) WHOLESALE ONLY $22 
BUY 2, GET 1 FREEI!I!!). DSS TEST- 
ARD INFO SOURCE MANUAL $10. 
VISA/MC/AMEX/COD/CHECKS/MO. 
BRINKER ENGINEERING LABS, USA. 
CALL NOW 407-654-9677. 


THE BEST is back to stay. Master code 
r . 16c5x, 16c62x, PALS, GALS, 
other microcontrollers, etc. Check out our 
web page at www. acdinc.com for details 
or call 703-764-5361 or write Advanced 
Circuit Designs, Inc., 5765-F Burke 
pete Parkway, Suite 317, Burke, VA 


DSS TEST CARD information. Call toll 
free, 1-888-416-7296. 


FREE FLYER on DBS files, hacking, 
hardware info. Smart card socket $5 ea. 
New Atmel 89C52 $10 ea. Bill 1-800- 
879-9657. 


SATELLITE RADIO BOOK AND 
GUIDE. New book covers all Audio 
Services, SCPC, Subcarriers, FM 
Squared, Facsimile, Press Services, 
Weather Services. Simple how-to- 
receive instructions. $16.95 plus $3 
Priority Mail. UNIVERSAL ELECTRON- 
ICS, 4555 GROVES ROAD, #12, 
COLUMBUS, OH 43232. 614-866-4605. 


$25 SAT-TV 18” DISH systems. 40 chan- 
nels $19.99/mo. FREE dual system, 
rebate and prograna@ package 
required. JT! 408-9: 


MILITARY SURPLUS 


ELECTRONICS 


WANTED: ARC-5 & SCR-274N 
receivers and manuals. John Broussard, 
312 Guilbeau, Breaux Bridge, LA 70517. 


AUDIO — VIDEO 


— LASERS 


FREE LASER CATALOG. Helium-Neon, 
Argon, ruby, visible laser diode modules, 
lightshows, holography, laser t abyorks 
Lowest prices. Midwest Laser Products, 
PO Box 262, Frankfort, IL 60423, 815- 
464-0085 www.midwest-laser.com 


WANTED: PRO video equipment, VCRs, 
switchers, cameras, etc. Advanced 
Media 702-874-1911. 


ATV 2.2GHz to 2.7GHz wireless video 
data link module tuner & transmitter 
100mW. Picotronic, web: http://mem 
bers.aol.com/picotronic/atv.htm 


SONY PLAYSTATION MODCHIPS. 
Allows playing of CDR backups & 
imports. $10 + $3 shipping. 619-590- 
9320. 


BROADCAST VIDEO equipment want- 
ed; all types, new or old. Please call, Jon 
with info. 1-800-539-2859. 


STEALTH MOD chips for Sony 
PlayStation. Now even your anti-mod 
games will work. Only $9.95 ea. + $3.35 
shipping. Call Toll Free 1-888-467-6150. 
All credit cards accepted. www. 
computerconnectionusa.com 


GAME WIZARD cartridge _for 
PlayStation. Works like a mod chip and 
the best cheat cartridge all in one. It will 
use all the same cheat codes the others 
use. Only $29.95 free shipping. Toll Free 
1-888-467-6150 all credit cards accept- 
ed. www.computerconnectionusa.com 


LASER SHOW SYSTEMS AND COM- 
PONENTS. Hobby and professional pro- 
jectors. www.redline-lasers.com 


<> 
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SYNC-A-LINKS’s 3-D Scopers™  digi- 
tal color CCD cameras for stereoscopic 
imagery. At a reasonable cost. Phone or 
Fax 918-479-6451 or write to Sync-A- 
Link, PO Box 4, Locust Grove, OK 


ANTIQUE VIDEO TRANSFER SER- 
VICE: transfer any 2” QUADRUPLEX 
tape. Affordable fast! Phone/fax 415-821- 
7500 or 415-821-3359. 5001 Diamond 
Heights Bivd., San Francisco, CA 94131- 
1621. 


SYNC-A-LINK UNIVERSAL video sync 
generators. For more details phone or 
fax 918-749-6451 or write to Sync-A- 
Link, PO Box 4, Locust Grove, OK 
74352. 


CONVERTS PC MONITOR to SECURI- 
TY MONITOR. The VGA-801 accepts 
Standard NTSC or PAL inputs for display 
on any existing VGA/SVGA computer 
monitor. Small compact size, 4-1/2" x 2- 
1/2" x 3/4”. Over 600 lines of resolution, 
twice that of standard TV monitor! High 
quality audio output feeds speakers 
directly. Excellent grey-scale conversion; 
works well with B/W inputs. Power supply 
included; $69 each. Dealers weicome. 
MATCO, Inc., 1-800-719-9605; Fax 847- 
619-0852; E-Mail: sales@mat-co.com 
Website: www.mat-co.com 


FACTORY VIDEOS: $5-$10, new Sony 
color circuit board camera, $50. 310- 
515-2058. 


LASER, OPTICS equipment suitable for 
Schlieren system or holography, 619- 
223-4983. 


CABLE TV 


CABLE PARTS & EVERYTHING. Best 
prices & quantity discounts. WE DON’T 
SELL BOXES. 1-800-MODULE-0. 


SONY PLAYSTATION MODCHIPS. 
Allows playing of CDR backups & 
imports. $10 + $3 shipping. 619-590- 


CABLE BOX repairs and upgrade. Most 
models, warranty lowest prices. Call 214- 
695-5982. 


DTV & DISH NETWORK INFORMA- 
TION (36 pages) only $15. Mainline 
Electronics, Inc. Call toll-free 1-877-856- 
0923. Cable television supplies DIRT 
CHEAP! Plus descrambling plans for all 
systems, call 1-877-880-0197. 
WWW.MELECTRONICS.COM 


NEW! CABLE converter electronic ser- 


CABLE CONVERTERS. Original equip- 
ment with remote. Like new, ready to go. 
Lowest prices guaranteed. Limited mod- 
els. Novicor Electronics, 412-833-0773. 


eee 
NOTCH FILTERS 110, 108.5, 106.5, 


TV NOTCH FILTERS 


9320. 


GENUINE UNMODIFIED JERROLD 
DPBB 7312. 410-485-7772. E-MAIL: 
CLEWIS7298@ AOL.COM 


Se 


Ae = 


389-3536. 


RAINBOW 
KITS 


Our TV fitters eliminate unwanted TV channels or 
interference that aters both sound and video with 
FOR CHANNELS a 
2 thru 22 is channels (2 thru 22) only. 
NOTE: All TV Filler Kits are 
sold for educational purposes only 
You must obtain permission from your 
local cable company before using these fillers 


ae 


+ Size: 13/8" x2 1/4" x 1 18" 


BFL-3 suit $6.95 S 
2 for $9.95 ma 


FAN CONTROLLER 

Use this kit to control cooling fans, or 

any device that is temperature activat- 

ed. Output is 100mA. For a 3 Amp 

application use the Relay kit RP-1 or the 

new Micro-controlied Relay PRC-1 kit. 

Temperature probe induded. 

Vollage: 7.5 to 18v DC Size:1 5x12 

(Temperature Range 32°- 200° F) 

Kit $14.95 


into the FMST-100 transmitter kit will be transmitted to any FM radio tuneable trom 76 to 108MHz FM. 
Plug in your CD player, tape deck and have a wireless link to any FM radio, within 200 ft. Listen to your 
CD while mowing the lawn. Transmit from your car to your camper, or through an auditorium. Transmit 
music on one channel sing on the other. Compatible with any audio system. Clarity is excellent, aprox. 
40dB stervo separation. Length of antenna determines dis- 
mm tance of transmission. Comes complete with left & right input 
“4 level control as well as a crystal for left & right stereo separa- 

tion. ANTENNA NOT INCLUDED 9v Battery operation. 


FMST-100 sizeisx16 KIT $29.95 
Cabinet SIZE: 1.5°x25"x3" $8.95 


allows you to measure these changes, only a 
slight amount of change will cause the tone to 
increase in fequency. Power requirement 6 to 


12v OC. SIZE 8" x12" 
LD-1 Kit $9.95 


Write in 103 on Reader Service Card. 


vice equipment and supplies for most 
cable converter boxes. Highest service, 
lowest prices. Call Ken Erny Electronics. 
24 hr. order and information hot line 516- 


qty. $1 
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97.5 75dB deep notch. $19.95 ea., 1-5 
5.95 ea., 6-10 qty. $11.95 ea., 11- 
$9.95 ea., 21 or more qty. Call 24 
order and information hot line 516- 


389-3536. 


Sweet 16 tone decoder 
operates great over phone lines, radios 
or scanners, 

* 16 TTL Level Outputs 

* DTMF Decoder Decodes 16 different 
touch tones using the phone, radios, 
oF scanners. 

* One relay & driver circuit on board. 

* Qv battery powered. Sie: 23/4" x2 1/8" 


- 


EVERYTHING IN OUR AD I5 


()% orF 


Sale Ends September 15, 1999 


Usten through walls, hear 

conversations across the 

>, toom. Add a parabolic 

reflector and hear blocks away. The BIG EAR can be hidden 

about anywhere. Makes an ultra sensitive intercom. Can be 

used as @ 1.5W AMP. We supoly a min-electret mike in the Kil 
Power requirement 6 to12v DC. SIZE*1.75"x 1" 

AA-1 suitts29.95 KIT $10.95 


Plug your mic 

into our AP-1 and drive your amp. to full capacity. 

Connect an AP-1 to a pair of amplified speakers, 

plug your mic in and you have an instant PA sys- 
tem. Requires 6 to 12v DC Size: 1.75" X 1" 


AP-1 


Small but mighty this little 

jewel will out perform most 

units many times its price. 

ht really stomps out a sig- 

nal. The WM-2 kit is a 
bulfered wireless mike that operates from 
BOMHz to 120MHz FM, the frequency of any 
broadcast FM radio. includes a mini-eiectret 
mike. 6 to 12v DC. SIZE-1.25° xT" 


KiT $14.95 


is the kit 
everyone has 
been asking for. 
Turn your digital 
volt ohm meter 
into an inductance meter. It will read inductors 
3uH to 7MH. Power requirement 9v DC. 
SIZE: 1.75" x 2.5° 
1A-1 kit $14.95 
1A-1CABINET 


DIGITAL 


The OT-3 kit will 

turn your digital volt 

ohm meter into an 

® accurate digital ther- 

mometer with .1 degree resolution. Measure 
temperatures from -40° to 250F° The remote 
sensor is 25° sq. and can be mounted many 


~~. 


This kit will turn 
your digital volt 
meter into a capac- 
itance meter. Turn 
that junk box of 
unmarked capacitors into a fortune of 
usable parts. Measure capacitors from 
<2.2pF to 2.2uF.Power requirement 9v 


DC. SIZE: 1.80° x 2° 
KIT $12.95 


VOICE ACTIVATED 
SWITCH 
PS) This VOX circuit can be 
4 used to operate a tape 
* | recorder, ham radio, CB 
radio, of turn on an alarm. 
The VOX-1 kit has 100MA of output that oper- 
ates a relay, light, motor, 7 What could you do 
with a sound activated switch? Power require- 
ment 7.5 TO 18v DC. SIZE: 1.5° x 1.3° 
it you want to switch more power see our 
Triac (TP-1) or Relay (RP-1)Power kit. 


VOX-1 KIT $6.95 
PHONE RECORDING 
-\ SWITCH 


v\ This phone line powered 


installed anywhere. Every 
time the phone is picked up the recorder will record 
both sides of the conversation automatically. Use it 
in your office to record all phone calls so you dont 
loose important information. SIZE-1" x .6° 
it you want to switch more power see our 
Triac (TP-1) or Relay (RP-1)Power kit 


TELSW1 KiT $12.95 
DC VOLTAGE 
MONITOR 


if battery status is 
important, 


tv, 1/2v, of 1/4v 
steps. Monitor 8v or Sv in 1/4v steps. Great for 
boats, motor homes, model planes or race car ni- 
cads. All parts and instructions are included, 
SIZE: 1.3° x 2.7". if you want to switch more 


Triac (TP-1). 
“hy KiT $7.95 
Fori10ac =VMi110 xiT$10.95 


Please add sufficient postage First lb $5.50 Canada $7.50 Additional LB. Add $1.00 
US FUNDS ONLY We will accept telephone orders for Visa or Mastercard 


Electronic Rainbow Ind., inc. i 


6227 Coffman Rd. 


CALL 317-291-7262 FAX 317-291-7269 
INTERNET: www.rainbowkits.com 


iy . _ 4 
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PLAYSTATION MOD chips. Works with 
all models up to 750x. Color instructions. 
Seven wire hook up, does not come with 
wires. $5 each, plus shipping charges. 
10% discount for 10 or more. Call 703- 
764-5118 to place an order. 


GENUINE UNMODIFIED JERROLD 
DPBB7312 FOR SALE 10 LOT MIN. 
CALL 708-715-6118. 


WANTED: GENUINE RAW UNMODI- 
FIED CABLE TV CONVERTERS. TOP 
CASH PAID. CALL 708-715-6118. 


PICS, GALS READ if you've lost your 
masters. Programming service available. 
Call for info. Network Sales, 616-683- 
0500. 


CABLE TV. Panasonic TZPC 175DG2, 
brand new, $80 w/volume, 1 year war- 


ranty, minimum 10 pcs. any qty., plus 
all major brands available. st 
price new/field pulls. E-Mail: 


OCALA @BELLSOUTH.NET phone: 1- 
800-929-1549 fax: 305-220-9396 


CABLE CONVERTERS, DBS, remotes, 
schematics, etc., free flyer. Smart card 
socket $5 ea. New Atmel 89C52 $10 ea. 
Jake 419-385-3100. 


RAW CONVERTERS: We have the best 
ouety to your cable needs. PI-5135 $45 
ea.; Zenith ST-1600 $75; S/A 8590 (11- 
B) $85 ea.; S/A 8590 (10-B) $75 ea. 
— call for others not listed. 405-634- 
1535. 


Tired of Expensive Inkjet Cartridges ? 


Save 90% on Inkjet Inks ! 


PLAIN CONVERTERS: Brand-new, the 
most reliable in the market today. Philips 
ECG-TV-3000, 181-channel only $75 
ea.; Refurbish Panasonic TZPC-145, 
$35; Panasonic-TZPC-175, $39 mini- 
mum 10-lot, 1 full year warranty, same 
day shipping. 405-634-1535. 


UNMODIFIED CABLE CONVERTERS. 
Zenith ST1600, ST1086, ST300, 
Panasonic 175, 145 vol. & non-vol. Regal 
RR-92 & RC 83, DP5, DP7, DRZ, 5503 
VIP, SA 8580. Guaranteed low prices. 
Fig call for more converters 405-631- 


BRAND NEW basic converters, 550MHz 
w/remote, $19.95 ea. 10 lot min. Call 
706-657-4445. 


SAVE 30-50% on New Compatible Cartridges! 


Printer | # of Refills | Cost/Refill| Kit Price _ 
| | Black | Color | Black | Color | Black | Color 
HP 500 Series, 400, Officejet 300, 350, Fax | 7 14 | 471 2.85 | 32.95 39.95 
HP 600 Series, Officejet 500, 570, 600 9 14) | APY 321 | 32.95 44.95 
HP 820C, 855C, 870C, 1000C, 1150C, Copier 120, 210 6 10 | 667 4.00 | 39.95 39.95 | 
HP 720C, 722C, 712C, 880C, 890C, 895C 1120C, I70C|_ 6 10 | 667 450 | 39.95 44.95 
Canon BJ-10, 200, 210, 240, 250 Apple SWriter 1200, 1500 14.20 | 2.15 2.00 | 29.95 39.95 
Canon BJC-4000 Series, C2500, C3000, C3500,C5000_ | 60 60 | 0.50 0.67 | 29.95 39.95 

Apple StyleWriter 2400, 2500 
Canon BJC-600, 610,620 Apple SWriter Pro 20. 13 | 1.50 3.07 | 29.95 39.95 
Epson Stylus Color, Color Pro, Pro XL 12 12 | 2,50 3.33 | 29.95 39.95 
Epson Stylus Color Il, Ils, 1500 (Black 156 15 2.00 2.66 | 29.95 39.95 
Epson Stylus Color 500, 200 20 17 | 1.50 2.35 | 29,95 39.95 
Epson Stylus Color 400, 600, 800, 850, Photo 20 17 | 1.50 265 | 29.95 44.95 
Lexmark JP 1000, 1020, 1100, ExecJet Il Ic, Medley 4C | 10 17 | 3.00 2.35 | 29.95 39.95 
Lexmark JetPrinter 5700, 5000, 7000, 7200, 3200 15 17 _| 267 2.35 | 39.95 39.95 

Compaq 1J700, 1J900, Xerox XJ9C 1517. | 267 2.35 | 39.95 39.95 
Xerox Home Center 450C, XJ6C Inkjet 12 1.36 3.33 29.95 39.95 


Printer | __ BLACK COLOR | 
CARTRIDGE CARTRIDGE 
Canon BJC-4000 Series, C2500, C3000, C3500, C5000 $5.50 [a 819-96. 
_Apple StyleWriter 2400, 2500 $5.50 $12.95 
Canon BJC-600, 610,620 Apple StyleWriter Pro $4.95 (9cc) | $4.95 @ (9cc) | 
Hi-Capacity Canon BJC-600, 610, 620 $5.95 (15cc) | $5.95 @(12cc) | 
Canon BJC-70, BJC-80 | $9.95 (3-pak) | $14.95 (3-pak) | 
Epson Stylus Color, Color Pro, Pro XL | $12.00 $19.00 
Epson Stylus Color Il, lls 7 $14.00 | $19.00 
Epson Stylus Color 500, 200 $14.00 | $19.00 
Epson Stylus Color 400, 600, 800, 850,1520, Photo $14.00 $19.00 
Epson Stylus Color 440, 640, 740 $14.00 $19.00 


* 2-3 Day Shipping 


Inkjet 
South 


www.inkjetsw.com 


(480) 668-1069 Fax 
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* BULK Inks, Refill Accessories 
* Glossy card stock & Coated Paper 
* School & Government PO’s W elcome 


joes, 
re 
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HP ¢ Epson ¢ Lexmark 
Canon ¢ Apple « DEC 


Call or see us online! 


Monday - Friday 
8:30 - 5:30 PST 11:30 - 8:30 EST 


1-800-447-3469 


(480) 668-0959 


Write In 104 on Reader Service Card. 


THE BEST is back to stay. Master code 
recovery. 16c5x, 16c62x, PALS, GALS, 
other microcontrollers, etc. Check out our 
web page at www.acdinc.com for details 
or call 703-764-5361 or write Advanced 
Circuit Designs, Inc., 5765-F Burke 
Centre Parkway, Suite 317, Burke, VA 
22015. 


EXPLOSIVE CABLE TV GRAB! 
BRINKER ZAPPER/SNOOPER STOP- 
PER combo module all in one! Buy 
wholesale factory-direct, no middle- 
man. Let others get fined + za 
instead. 100% COMPATIBLE. Your 
order shipped NATIONWIDE immedi- 
ately! LIFETIME GUARANTEE! 
VISA/MC/AMEX/COD/MO/ 
CHECKS. ONLY $10 (SPECIAL: 3/$20 
lus FREE DESCRAMBLER PLANS)). 
UPER ZAPPER MODULES ONL 
$16! (3/$33)! Use SUPER ZAPPERS if 
you have COX, TCl, WARNER in: CA, 


$5). 
FREE SHIPPING. OPEN 24 HOURS! 
407-654-9677. BRINKER ENGINEER- 
ING LABS, USA. 


PLANS: DESCRAMBLE CABLE FOR 
UNDER $12. PLUS TWO FREE 
BONUSES. TOLL FREE 1-888-588- 
3715. 


CABLE PARTS! Computer parts. Call for 
pont prices or visit us on the Web: 

TTP://WWW.CB-Electronics.com or 
call 1-800-436-8630. 


CABLE DESCRAMBLER pians!!! Plus 
two free bonuses: radar jammer plans & 
cable manual, $14. 1 367-9972. 


POSITIVE NOTCH filters. Channels 
available: 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 
13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 
24, and 25, $16 each. Channels 26, 27, 
28, 29, 30, and 31, $19 each. Channel 
39 $25 each. Order by single channel. 
Top quality non-tunable metal cylinder 
types. 75dB deep on notch. Need to 
block the video on a cable channel til the 
kids do their homework, order a negative 
notch filter from our company. We carry 
large stock on all channels. Visa, 
otra rilker Gomory? O and UPS COD. 

e Filter Company” Quantity pricing on 
5 or more. 100 pcs. $7 each. Call 1-800- 
235-8080. On the web go to www.gofi 
Iters.com lots to see. Open 8am to 5pm 
Central Standard Time, Monday-Friday. 
All sales must comply with FCC 1996 
cable act. 


AUCTION AUCTION Auction. Join us 
online to buy and sell. www.cabletv- 
auctions.com We have a lot to see. 
Companies and individuals can put 
equipment up on the Internet. Cable TV 
equipment, computers, electronics, tele- 
phony, and anything else related. Sell 
surplus electronic equipment. Phones, 
faxes. Join us online or call for details. 1- 
888-451-0083. We advertise in the fol- 
lowing publications: USA Today, Nuts & 
Volts, Popular Electronics, Electronics 
Now, Popular Science, and Popular 
Mechanics. Our website is taking 10,000 
hits per month. Call to advertise your 
company. We also advertise in small 
newspapers in the USA and Canada. You 
now have pure exposure to the world. Let 
us help you sell your equipment. 


ATTN. DEALERS: Are you a current 
dealer or just getting started? Buy facto- 
ry direct & save. New 125 channel vol- 
ume control converter, 800MHz tuner. 
Also available non-volume converters. 
Call for lot pricing. A & S Wholesale, 1- 
800-370-0801. 


TOCOM UNMODIFIED 5503 cable con- 
verters, untouched, $6 ea. 10 lot min. 
Call 706-657-4445. 


er ee CABLE converters. SA 
8590, $39.95 ea. 10 lot min. Call 706- 
657-4445. 


ZENITH UNMODIFIED converters. ST 
1000-288, $16 ea. 10 lot min., ST 1086, 
$25 ea. 10 lot min., ST 1600, $59.95 ea. 
10 lot min. Call 706-657-4445. 


BOARD R US, for all your cable needs or 
computer ming service 
available. 4 MHz resonators 3 pins as 
low as 34¢. Ee hee 948-3736 or 
visit us our web site 
tice Mneinbele. aa: com/BoardRUs 


TELEPHONE/FAX 


PHONE SYSTEMS WANTED!!! We buy 
AT&T MERLIN, SYSTEM 25/75/85 and 
other AT&T phone systems. Please call 


for a quote or fax us your equipment list. 
KEYWAYS, INC., 937-847- or FAX 
937-847-2350. 


CELLULAR CLONING COLLECTION. 
1999 CELLULAR CLONING INFO 


BIBLE $22, 1999 CELLULAR 
CLONING SOFTWARE COLLECTION 
$33, 1999 CELLULAR SECRETS & 
PROGRAMMING hg aens $11. ALL 3 
SAVE $22). FOR 
EDUCATIONAL/TEC HNICIAN TEST- 
ING ONLY. 
(VISA/MC/AMEX/COD). OPEN 24 
HOURS! 407-654-9677. BRINKER 
ENGINEERING LABS, USA. 


12 HOUR fully automatic du 
fessional LEPHONE RECO 

$79 including shipping. Send check or 
money order to: V. , 1402 Pine Ave., 
Niagara Falls, NY 14301. 


CELLULAR PHONES & equipment. 1- 
800-735-6944, 24 hrs., include area 
code. 


FOR SALE: All items new in MFG box. 
Toshiba, computer, telephony-system, 
PC Strata, DK 424, Iwatsu-build Adix, vs 
to suit your needs. Cortel Co., prope A 
ital, key-system, ADKS 144, ACB car: 
for many applications. Send for = 
items list. Ohio Service Supply Co., P 
Box 8802, Canton, OH 44711. 


AT&T TELEPHONE hardware, NOS, 24 
boxes, $200. List available. 904-362- 
1521, leave message. rmorison@suwan 
neevalley.net 


COMPONENTS 


SEE OUR ad on 4-channel 2.4GHz wire- 
less system in the AdMart section on 
page 81. Matco, Inc. 


B/W 1/4” CMOS CAMERA module with 
digital & an 75W output, $65.95 + 
$4.95 shipping (code CM4881). 5V. Size: 
35 x 29 mm, lens: f7.4mm, F2.1. non- 
interlace (progressive) scan. 
Programmable exposure setting, image 
size & frame rate (0.5-50fps). See 
www.electronics123.com for full details. 
et gia Electronics, tel: 1-888-549- 
749. 


SK YCRAFT 


PARTS & SURPLUS, INC. 
ORLANDO, FLORIDA 


Located At The Intersection Of I-4 
And Fairbanks Avenue. 


* WIRE 
* SWITCHES 

* RESISTORS 

* TRANSISTORS 

* TRANSFORMERS 
* TEST EQUIPMENT 
* NI-CAD BATTERIES 


*& COAX 


axkaekk kkk ek 


We Buy Surplus 
Electronic Parts — 
FAX your list. 
www.skycraftsurplus.com 
FAX 407/647-4831 
PH 407/628-5634 
P.O. BOX 536186 
ORLANDO, FLA. 32853-6186 


RF TRANSISTORS, TUBES, SD1446, 
MRF455, MRF454, 2SC2290, 2SC 1969, 


2SC2166, 2SB754, TA7222AP, 
2SC1947, TIP42C, KIA7217, MRF422, 
MRF448, MRF247, MRF317, SAV7, 
SAV17, 3-500ZG, 4CX250B, 572B, 
3CX400A7/8874, 3CX3000A7, 


4CX400A, silver mica caps, resistors, 
electrolytics, etc. Westgate 1-800-213- 
4563. 


POCKET MINI-BOXES: Small plastic 
boxes. High quality, LOW COST! Low as 
$0.49. Attention manufacturers! Great for 
products! 805-339-0702. 
www.ElectronicsUSA.com 


TZPC-175 
Converters 


$39.00 


20-lot 


When Visiting Disney World And Sea World. . 
Come To The World Of Electronic Surplus! — 


Self-Service Retail Outlet Featuring Commercial 
And Government Electronic Surplus Including: 


* RELAYS 

* HARDWARE 

* CAPACITORS 

* PANEL METERS 

* CIRCUIT BOARDS 

* INTEGRATED CIRCUITS 


HOURS: 
Monday - Friday 8:30-6:00 
Saturday 8:30-5:00 


The Embedded Controller Experts 


MORE POWER! 


68HC11, 80051 & 800166 


AM Research supports over 30 of the most popular 
Embedded controllers with both hardware and software. 


i M4 More Microcontrollers 


: M Faster Hardware. 


Mi Faster Software. 

M More Productive. 
More Tools & Utilities. 
M1 lIC Peripherials. 

M Single Chip Capable. 
M Outstanding Support. 
Mj Custom designs. 


Call or email for a free full line brochure 


Orders (800) 949-8051 


A AM Research, Inc. 
PO "Box 43 


Loomis, CA 95650 


Write in 105 on Reader | Service Card. 


AMAZING! 35¢ ALL TOGGLE SWITCH- 
ES. Brand new. Rated 6A/125V. 
Hardware included. 1/4” panel hole. 
SPDT or DPDT on-on, or on-off-on. Min- 
aan ob Bi cara Add $6 freight. 


roducts Corporation, PO 
Sort Margate, FL 33093, 954-974- 
6864, Fax: 
COD. 


974-6818, VISA/MC, no 
CASH PAID FOR ICs. Military or com- 
mercial integrated circuits, transistors, 


diodes, o~ semiconductors. ELEC. 
TRONIC URPLUS, INC., 5363 
Broa , Cleveland, OH 44127. 216- 
441 or fax 216-441-8503, since 


1946. www.electronicsurplus.com 


¥ Call for other models 
VY One stop shop 

v Same day shipping 

¥ One full year warranty 


Write in 106 on Reader Service Card. 


Intek Electronic 


—— 
B/W 430 LINE CCD CAMERA with 
optional black low-profile swivel 
adjustable enclosure. Pin hole or Std. 
lens type. 6, 8, and 12mm lens are avail- 
able. 1/3" CCD, 3.6mm/F2.0 lens includ- 
ed; 9-14 VDC, 0.08 lux, IR sensitive; 
1.27” x 1.27” x 0.5"D pinhole or 1” deep 
standard. Price @ 10 pes., $44 each. 
Enclosure: $8; optional lens: $18. 
Dealers welcome. MATCO, Inc. 1-800- 
719-9605. Fax 847-619-0852. E-Mail: 
sales@mat-co.com Website: www.mat- 
co.com 


Centurion: CF-3000 
(Brand New) 
True, 99-Channel 


$49.00 


20-lot 


Systems 
405-634-1535 
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WANT TO Buy: ICs, military & aircraft 
relays, diodes, transistors, Cannon, 
TRW, Amp, Burndy, Deutsch, Bendix 
connectors, electronic test equipment & 
most components. Hoffy Electronic Ent., 
818-718-1165, FAX 818-341-5506. E- 
Mail: Hoffie1 165 @aol.com 


MICROCONTROLLERS 


WIN $500 USD cash dontronics.com 


Closing Date 
For Next Issue — August 5th 


PIC MICROCONTROLLER PROGRAM- 
MER KIT. Super value at $19.95 + $4.95 
shipping. See our web site for the com- 
plete range of PICs that can be pro- 
grammed. Includes PCB, parts and 
instructions. P16PRO shareware must 
be downloaded from the web. Amazon 
Electronics, tel 1-888-549-3749. Lots 
of other products. www.electro 
nics123.com 


ANTIQUE 


ELECTRONICS 


WANTED: FOR historical museum, pre- 
1980 microcomputers, magazines, and 
sales literature. Floyd, VA 24091-0341 
(540-763-331 1/540-382-2935). 


CRYSTAL SETS. Parts, plans, books, 


kits. Largest source in the world. Catalog 
$2. MIDCO, PO Box 222288, Hollywood, 
FL 33022. 


RADIO TUBES and phono. needles. 


870-347-2281. 


PROFESSIONAL DESOLDERING with the World's Best 


Transportable, Totally Self-Contained Desoldering Tool 


The single best investment of ine s6-70002 
made. [t outperforms all other 


Easier to use and least expensive. 


Dick Manning - Dicks Electronics - Hartland WI 414-367-8339 cea 
The ease & speed of component removal greatly increases productive time. 
The SMD kit makes SMD removal a breeze, even for inexperienced Techs. 


Don Scott - LAV Electronics - Healeah-Miami Lakes FL __ 
I am a constant user of the SC7000 Desoldering Tool and for quick 

t removal, this unit has no equal. It also comes with excellent _ 
company su| Lam very satisfied and highly recommend it to anyone in 
the servicing field. 

Hefner - Hefner Electronics - Coleridge NE 402-283-4333 : 

Being a one-men service center, I hesitated to spend the moncy on a desoldering 
tool , however all that chan; mien t soenty selned 2 S400 competes togic 


ir equipment we've 
adoring tools we've used. 


VISRP S478.00) 


QS (\l) 
Ce SI. 


FREE TRIAL 


board. It has cut my desoldering time by Available on Reques! 13 

Don Cressin - Certified Electronics Service - Ellicott MD 301-461-8008 - / 

We have obtained excellent results with the SC7008 including repairing high previous priced equipment. 
density U/V tuners. It is one of the best purchases we have made. Bai Warren CET/CSM - 

Doug Pettit - LuRtay Electronics - LaRay VA 703-743-5400 Nvseo Warrens Audio & Video - 

We found that the SC7000 not only saves money vs. wick, but saves valuable preice includes py ec Sta pe isfied 
time in troubleshooting. It allows you to be more accurate in removing © have extremely satisfi 


stand worth $25.00 
one exten filter and 
two tip cleaners, 


with the quality and durability of 
the DEN-ON SC7000 as well as 
with after the sale support. 


Keith Sahs - J & M Electronics 
Omaha NE 402-291-7100 

It’s a must tool for my bench. I can 
desolder multiple pin IC’s quickly 
and clean. It will even take up 
large solder amounts on tuner and 
case grounds. 


D's. 


DEN-ON SC7000Z 


Sale Price 


For More Info 
and 5% Savings Go To 
www. howardelectronics.com/den-on/sc7000zb.html 


New Specifications 


¢ Voltage———___—————-AC_ 100v, 120V, 230V, 50/60 HZ 
¢@ Power Consumption————120W 

@ Pum: Diaphragm Type 

Motor Output——————_12W 

¢@ Vacuum Attained 650mm Hg 

@ Temperature Range———300° C—S00° C (572° F—932° F) 
@ Air Flow Rate-———————15  Liter/Minute (Open) 

@ Heater 100W (Ceramic) 

@ Control System———————Feeed Back Zero Cross-over Type 
@ Net Weight——_——420 Grams 


395.00 


New Features 


@ Totally Self Contained diaphragm vacuum pump and AC motor for 
high vacuum suction or reversible hot air blow for SMD removal. 

@ 100 Watt Ceramic heater with zero-crossover switching heater 
control circuit which prevents spikes and leakage currents, 

@ Unique patented long lasting filter cartridge design. Solder 
builds up on easily cleaned baffle, while air flows around the 
outside of baffle. 

@ Totally ESD Safe. The housing contains carbon and the tip is at 
ground potential for complete ESD Protection. 


Howard Electronic Instruments, Inc. 
6222 N. Oliver Kechi, KS 67067 
Visa - M/C - Discover - American Express - Terms to Qualifying Companys 
30 Day Money Back Total Satisfaction Guarantee - One Year Parts and Labor Warranty 


Toll Free U.S. and Canada www.howardelectronics.com 


Hiern. 1-800-394-1984 Seetsianaiss 


International(316) 744-1993 
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orfax (316) 744-1994 


WESTERN ELECTRIC wanted: 1920s- 
1960s. Amplifiers, mixers, pre-amps, 
speakers, tubes, etc. FREE OFFER 1- 
800-251-5454. 


AVIATION ELECTRONICS 


BUY, SELL, trade, avionics equipment, 
Collins, King, Sperry: test equipment, 
IFR, Litton LTN series INUs. 941-625- 
3222 P, 941-625-0494 F, E-Mail: avio 
nics @afcon.nets 


PUBLICATIONS 


Discount electronics books. See the 
NV Bookstore ad on page 91. 


Handbook of Radio and Wireless 
Technology, by Stan Gibilisco $44.95 
10% discount to Nuts & Volts sub- 
scribers. Call 1-800-783-4624 to order 
using Visa or MasterCard. 


Programming and Customizing BASIC 
Stamp Computers. By well known author 
Scott Edwards, originator of the Nuts & 
Volts Se ications column. Only 
$34.95. 10% discount to Nuts & Volts 
subscribers. Call 1-800-783-4624 to 
order using Visa or MasterCard. 


WEBBOOKS OFFERS discount prices 
on technical/engineering books plus free 
assistance to authors. Please visit us at 
http://webbooks.net 


NEW SURVIVAL COMMUNICATIONS 
BOOK. How to build complete home 
communications systems. Covers all 
needs: shortwave radio, amateur radio, 
citizens band, scanners, federal, weath- 
er, alternate news, satellite radio, equip- 
ment sources. How to build and use 
alternate emergency power sources, 
solar, generators, backup batteries. 200 
pees $24 Fast delivery Priority Mail. 

or Visa. Call Universal Electronics 1- 
800-241-8171. 


TORMET’S ELECTRONICS BENCH 
REFERENCE is now at REVOS. More 
laser, op-amp and Tesla coil circuits. New 
optics and statistics pages. Check the 
web site at 
www.ohio.net/~rtormet/index.htm — or 
send $19.95 + $2.50 gy RMT 

m, ille, OH 


Engineering, 6863 Bu! 
44273. 

CONTROL SPEECH, robotics, etc., with 
your brain waves and PC, provide elec- 
tronic speech for canines. Book and 
video tape, $9.95. Rose, PO Box 7589, 


Chula Vista, CA 91912. 


31 PAGE book measuring SWR & things 
every CB’er should know, $3.95 post- 
paid. Riley's Electronics, PO Box 142, 
Harrisonburg, VA 22801. 


ROBOTICS 


ROBOT BOOKS.COM visit our web site 
for reviews of robotics books, plus robot 
kits, toys, movies, and magazines! 
www.robotbooks.com 


H-BRIDGE MOTOR controllers, 12VDC, 
35A average, 50A peak PWM out. 
Forward, reverse, ramp-up and ramp- 
down on_ accelleration/decelleration. 
Current foldback when hot, reverse 
polarity protected, conformal coated, 
Lg ar ie braking, compact, approx. 
3.75"x5.5". $25 & S&H. 570-735-5053. 
http://members.tripod.com/~divelec 


www.futurerobots.com ROBOTS are 
coming soon to our homes. Most of the 
technology is now here, as well as the 
need. Read technical papers and con- 
struction articles for active security sys- 
tems. 


Continued on page 56 


When choosing an application for solar 
power, it is important to consider the practical 
end, as well as the fun of it. 


olar-powered projects can 
be expensive, so the cost 
must be justified against 
the benefits. This month, 
we'll look at 10 applica 
tions of solar power that will show 
positive cost benefits to the hardware 
hacker for implementing them. This 
should keep even the bean counters 
happy! 

Solar panels, or PV (Photo Voltaic 
devices), generally have a relatively 
high initial cost, and a long pay back 
period. However, for technological 
devices, they also have a surprisingly 
long depreciation period 

Well-maintained solar panels can 
provide constant power for well over 
a decade. Newer solar panels are 
guaranteed for 20 years! Compared 
to a personal computer — which is 
usually obsolete inside of three years 
or less — solar panels can be a good 
long-term investment — if you have 
an application for them. 

Understanding how solar panels 
work is important if you are going to 
try to recover their initial cost. 
Obviously, they do not work in the 
absence of direct sunlight. Their effi- 
ciency is hampered by clouds, shad- 
ows, and other sun obstructions. 

Sizing the panels to the specific 
applications you are employing them 
in is vital in order to minimize cost 
And you may need to redesign the 
application to some extent, in order 
to accommodate the solar panel's 
operational requirements and limita- 
tions. In some areas of the country, it 
is possible to run an entire household 
off of a large PV array (Figure 1). 


1. REPLACING ALKALINE 
BATTERIES 


When you realize that the aver- 
age household contains devices 
employing over 200 batteries, it 
becomes an interesting struggle to 


keep all of them alive. Alkaline bat- 
teries are by far the world’s most 
expensive energy source, per watt. 
The price for powering devices with 
alkaline batteries is somewhere 
between $250.00 to $500.00 per 
kilowatt hour, depending on the type 
of cells you are using. Remember that 
the next time you are conducting a 
fruitless search for something with a 
flashlight. In terms of payback and 
practical application, the top three 
candidates for solar power replace- 
ment of alkaline batteries are: 


1. Radios, boom boxes, and 
CD players 
2. Small portable TVs. 
3. Handheld LCD display games. 


Most of these types of devices 
may be driven directly off a solar 
panel at a picnic, the beach, or other 
family outing, with virtually no notice- 


BGA. ed oes Mca bay opined esting eb 8 
these will overlap if you are willing to accept derated 


PANEL WATTAGE Approximate Panel Dimension 


some 0 


3-4 12” 
4-6 12” 
6-8 Wie 
11-13 ge 
50 — 60 19” 


SF 


-as 
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able performance issues. After all, if 
it starts to rain, who is going to hang 
around on the beach listening to the 
radio? An average boom box may 
need from 6 to 12 volts at half an 
amp to be run at full output, consid- 
erably less at normal listening vol- 
umes. A 1‘ x 1‘ solar panel rated at 3 
to 4 watts is ideal for this sort of 
application. 

It has an open circuit voltage of 
about 23 volts and will supply 2 to 
300 milliamps of current at 14.5 
volts. Most solar panels are power 
rated at 14.5 volts which is charging 
voltage for lead-acid batteries. Sturdy 
3.5-watt panels cost about $40.00. A 
simple voltage regulator circuit will 
limit the voltage of the panel should 
your radio supply require less than 12 
volts. A surprising number of devices 
appear to be very tolerant of fluctu- 
ating supply voltages as long as they 
are above nominal supply voltage. 
Small devices, such as handheld 
games, may be run off a few individ- 
ual solar cells wired in series. 

Assuming you take your radio to 
the beach, fishing, or picnics often, 


NUS” 


2 TB” 


x 24” 


coo, 


DEVICES 
“Boom Box” @ 30-50% Volume 
Handheld 
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PY POWER 
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Sa 


and if it uses eight alkaline “C” cells, 
you will hit payback inside of four 
battery changes with a solar panel. 
This could be less than two weeks of 
continuous daily operation! 


2. CHARGING UPS 
BATTERIES 


In the Dec. ‘97 issue of Nuts & 
Volts, we showed you how to replace 
the dead battery in a UPS 
(Uninterruptible Power Supply) with a 
lead-acid deep cycle battery of higher 
capacity than the original one. This 
allows the UPS to be run for longer 
periods before requiring load shut- 
down. Because of the intermittent 
nature of UPS operation, it is an ideal 
candidate for solar panel charging. 

In South Florida, we literally have 
hundreds of short duration power 
“hits” lasting under 500 milliseconds 
per year. These are very annoying 
because they are just long enough to 
reset VCR clocks, and crash comput- 
ers. With UPSs on every mission-criti- 
cal electronic device in the house, a 
solar panel makes a good free charg- 


they would require in order to operate. Obviously, 
ce: 


Quick Charge Nicad Power Tool 


x 36” 


Portable Gorilla Guitar Amplifier 
Small Pool Pump 

19” Color TV 

Coleman Electric Cooler 
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ing supply for the batteries. The aver- 
age duty cycle of the battery in stand- 
by mode is only a few minutes a year, 
so a relatively small 5-10 watt panel is 
ideal for maintaining our lead-acid 
UPS batteries at top charge. 

If you decide to charge lead-acid 
batteries on solar panels, it would be 
a wise precaution to use a charge 
regulator. A charge regulator will 
keep the voltage around the opti- 
mum 14.5 volts required for charging 
lead-acid batteries, and it will taper 
the charge off when the batteries 
approach full charge. This will pre- 
vent boiling off the electrolyte in the 
batteries which decreases their life. 
Batteries maintained in this fashion 
will always be ready for full standby 
operation for many years. 


If you are like me, you manage 
to find the time to use your boat or 
jet ski maybe three or four times a 
year. This is a problem for the starting 
batteries because after a year of 
neglect, they often need to be 
replaced at a cost of $50.00 or more. 
A small four-watt solar panel and 
charge regulator will keep these bat- 


ALFA ELECTRONICS 


HIGH QUALITY TEST EQUIPMENT Call 


DMM-89S (5179.00) true mms, AC/DC (VA), 
bar graph, freq, capac., dBm, logic, diode 
DMM.25T ($99.95): 44 digit, true ns, high 
(10pV, 10nA, 10m), hFE, diode, contin. 
DMM-26 ($74.95): AC/DC (V, A), Freq, cont, 
Capes, tales, WE, Gods, daly exe. 
DMM-122 ($59.95): DC/AC(V.A), Q, hFE, d 
capacitance, freq, logic, continuity 
DMM-123 ($44.95): DMM + capacitance, 
DC/AC(V,A), Q, hFE, diode, continuity 
DMM-10 ($19.95): 314 digit, DC/AC V, Q, hFE, 


teries in top standby condition with- 
out requiring a 50 foot extension 
cord and a dedicated automatic 
charger on the battery. These two 
items at Sears would set you back 
about $75.00. The payback on the 
solar panel here is inside of one year. 


Night lighting is an interesting 
solar application because here you 
are nearing 50% duty cycle. You have 
all day to collect energy from the sun 
and you want to burn it all night. The 
key to this sort of operation is effi- 
ciency. If you are setting up night 
lighting in the home, you should use 
LEDs whenever possible in higher vis- 
ible frequencies like green or yellow. 

For outdoor yard lighting, use a 
nicad battery powering very low volt- 
age lighting. A 24-volt nicad will run 
six or eight sidewalk lights rated at 
three volts and connected in series. A 
typical three-volt incandescent light 
will draw 200 milliamps at three 
volts, so a string of six of these will 
consume about four watts. A four- 
watt solar panel will therefore yield 
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sales@alfaelectronics.com 
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about as many hours of nighttime 
operation as daytime charging. You 
can charge all day and burn all night. 

The payback is very slow when 
you compare this to running your 
night lighting off of the power utility, 
but it may actually be a good alter- 
native to nothing at all in remote 
places like vacation cabins, or RVs 
when the local power utility is not an 
option. 


Attics get the hottest during the 
noon hour, so this is an ideal solar 
application. A large 12-volt DC muffin 
fan drawing about 400 milliamps can 
move 100 CFM of air. Four of these 
fans can exchange the air in even a 
large attic in under one hour. 
Significant secondary benefits from 
ventilating the attic can be lower air 
conditioning costs and decreased 
attic condensation damage. 

Even a single fan moving only 
100 CFM will exchange the air in a 
50° x 30’ attic in about 75 minutes. A 
five-watt panel is sufficient to power 
this project. An additional payback 


Visit. www. alfaelectronics. Com for complete info 
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on this project is convenience — it 
operates automatically and needs no 
attention. The fan runs directly off 
the solar panel so there is no battery 
maintenance. 


Daylight-only operation is fine for 
aquariums and fish ponds. Fish sleep 
just like people during the nighttime 
hours, and having a constant flow 
and rush of air can be stressful to 
them. Although it is difficult to find 
small DC air pumps, it could be worth 
the trouble if you are trying to keep 
fish alive in a remote area (like a vaca- 
tion home) where constant power is 
not always available. 


Radio hams have long known of 
the advantages of solar power. Most 
modern portable radios will run nice- 
ly in receive mode on less than 500 
milliamps of current at 12 volts. A six- 
or seven-watt panel will keep the 
radio running all day without draining 
the battery, and will help recover 
from the larger current demands of 
transmitting. Most DX expeditions to 
remote places like Antarctica, Easter 
Island, and the tops of mountains are 
accomplished with the aid of solar 
power. 

In the event of a natural disaster, 
ham operators depend on solar back- 
up to provide power when the utility 
goes down. Solar-powered radios can 
save lives, speed aid, and provide 
tremendous flexibility of portable 
operation. Even for non-hams, within 
a week of a natural disaster, most cell 
phones would have dead batteries — 
staying on the air is assured with a 
solar standby charging arrangement. 
And solar power has the added 
attraction of being environmentally 
friendly and decidedly low-tech, as 
opposed to gas-powered generators 
or other alternative energy sources. 

It is impossible to gauge the pay- 
back value of helping to save lives. 


If you are a dedicated lawn war- 
rior, you are probably out every 
weekend all summer working on the 
lawn. You may have a_ battery- 


a rE 
operated device like a leaf blower or 
edge trimmer, or even an electric 
lawn mower. In this scenario, the 
duty cycle is a couple hours of opera- 
tion a week or one percent, so even 
low powered solar will work just fine. 
Slow charging nicads over the course 
of a week at (1/10) is easily accom- 
plished with a 10-15 watt panel for 
even a large electric lawnmower. You 
could charge several yard tools at 
once with a solar panel at this rating. 
A 14-watt solar panel will run about 
$100.00. The payback here is in con- 
venience. If you keep your lawn tools 
in an outdoor shed or remote corner 
of the yard, the solar charging system 
will save on extension cords or run- 
ning new utility service. 


A pool is one of those awful 
things that costs a fortune to install, 
operate, and maintain, but which 
adds very little to the resale value of 
a home. Naturally, it would be nice to 
decrease the costs and maintenance 
of keeping one. A solar application 
works nicely for a swimming pool. 
Running a DC circulation pump 
directly off a solar panel will move 
water and get the job done. Sure it 
doesn’t work when it’s cloudy or rain- 
ing, but who cares? 

In this case, a 50-watt solar 
panel can move 1000 GPH of water 
through a pool heating and filtration 
system. Take 200 feet of black poly 
pipe and throw it in a sunny part of 
the yard. Run it into the intake of the 
filter system and connect your DC 
pump to the return. A 20° x 30’ x 6’ 
pool containing about 30,000 gal- 
lons will have a complete exchange 
of water through this system every 
three days or so. So what if it is only 
running during the daylight hours? 

Conventional gas or electric pool 
heaters are very expensive to install 
and operate. Depending on how 
much you use your pool and how 
warm you want to keep it, a solar 
installation can easily pay back its 
costs in only a few summers or less. 
A 50-watt panel will cost from 
$250.00 to $300.00. 


Most waterfall and fountain 


pump systems run on timers because 
they are only intended to run during 
the day when people can see them. 
This is a perfect solar application. 
When the sun goes down, the foun- 
tain goes off. A small submersible DC 
pump makes a great water fountain 
or small waterfall water supply. It is 
especially pleasant from an environ- 
mental point of view because it 
“responds” to the day. Shortly after 
the sun rises, the fountain starts up 
and gets higher until the sun is direct- 
ly overhead. Then as the day wanes, 
the fountain gets lower and finally 
stops as the sun drops below the 
horizon. How much more environ- 
mentally friendly and “in tune” with 
nature can a system get? 


All of the projects mentioned up 
until now have been powered with 


DC (direct current), and have relative- | 


ly short duty cycles. There are actual- 
ly quite a few AC (alternating current) 
devices which also have relatively 
short duty cycles, and which may be 
powered by solar panels. The differ- 
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Parallel Port Scope 


ADC Virtual Instruments tum your PC or laptop 
into a sophisticated storage scope AND spectrum | humidity & light sensors, door position, etc. 
analyzer AND multimeter, Display simultaneously 
on large screen! 100MS/s 8-bit or 1.2MS/s 12-bit or 
333kS/s versions. Great for schools, test depts, etc. 
Input to Excel! LabView/NT drivers included. 


Download FREE demo software. 


Stocked in NY by Saeli 
networks, RS232/422/485, 
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ence is that they may have rather 
high starting power consumption 
requirements and require the use of a 
power inverter. 

With the advent of efficient 
metal oxide field effect power tran- 
sistors (MOSFETs) and excellent trans- 
former design, power inverters have 
become extremely efficient. It is pos- 
sible to purchase power inverters 
which can convert DC to AC with 
close to 90% efficiency. They also 
have excellent short-term overload 
capacity for starting inductive loads. 
In standby mode, a well-designed 
inverter can sit forever at no load 
drawing only a few milliamps of cur- 
rent! 

With small power inverters 
becoming cheap and plentiful, it is 
now possible to run AC projects 
directly off solar panel power. When 
the solar panel begins to produce 
enough power to run the inverter, it 
begins to invert, and off you go — a 
conventional AC aquarium pump can 
easily be operated in this manner. 

Larger loads will require a bat- 
tery for reliable operation. For remote 
locations where the utility grid is not 


Environmental Logging 


cables and easy software. 


alarm, Use TC-08 for most thermocouples. 


ENVIROMON - temperature (thermistor), 


Record for 365/24 without a PC even if power Jalone or plugs into your PC 
fails. Monitor 30 sensors 400 yds away. With Jfor display, 
Remote audio [printing in color. 


Sales only: 1-888-7SAELIG 


accessible, it is even possible to run a 
small refrigerator off of a battery- 
powered inverter that is being 
charged with a modest-size solar 
panel array. Two or three 80-watt 
panels can easily keep a small AC 
powered refrigerator running (provid- 
ed the door isn’t open all of the time, 
and the compressor is cycling off peri- 
odically). PV solar panels are available 
in practically any power rating you 
may need (Figure 2). 

Whether you want Mozart play- 
ing in the background or a cold one 
in the fridge, you can accomplish it 
with a solar array. With some design 
and consideration, you can even 
make it pay for itself! Remember to 
have fun whatever you do. 


Solar Sources: 


Newfound Harbor Rd. 


mie Pine a ee 


E-Mail: pen Be 


BP Solar 
http://www.bp.com 


Photocomm, Inc. 
http:/ 


osziFOX 


osziFOX - handheld storage 
scope and DVM - stand- 


store-to-disk, 


Inputs to 
100V, trigger, backlit LCD. 


I Te r1C Limite <> 


PC-based Instruments! 


Company: Virtual Instruments, 12C and embedded controllers, BITlink 2-wire 
rame grabbers, etc. See www.saelig.com for Product of the Month! 
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by Kenton Chun 


We have all seen them 
in the sports department 
of our local superstores - 
electric coolers. 


It’s the sort of thing that makes 
a hardware hacker's palms begin to 
sweat. The average price on one of 
these babies is $80.00. But before 
you pull out your credit card, take a 
look at this month’s project. 

For a quarter of the price, you 
can build one yourself. We even 
decided to go a step farther and 
make ours solar-powered. 

The heart of the electric cooler 
is a Thermoelectric Cooling heat 
pump (TEC). Also known as a 
Peltier device (named after its 
inventor), the TEC consists of semi- 
conductor junctions that are 


assembled between and bonded to 
two ceramic plates. 

When a DC current is passed 
through it, heat is "pumped" from 
the cold side to the hot side. The 
cold or hot side is determined by 
the direction of current flow. 
Reversing the current flow will 
reverse the hot and cold sides. 

In its basic form, a TEC system 
consists of four parts: a hot side 
exchanger, a cold side exchanger, 
the TEC device, and a power 
source. The hot and cold exchang- 
ers are only common aluminum 
heatsinks with attached fans to 
increase their efficiency. 

All a thermoelectric heat pump 
requires to function is clean DC 
power. Batteries, automotive and 
marine DC systems, AC/DC con- 
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For a quarter of the 
price, you can build 
an electric cooler 
yourself. We even 
decided to go a step 
farther and make 
ours solar-powered. 


verters, linear and switched DC 
power supplies are all appropriate 
power sources for TECs. Most 
applications are optimized at 75% 
of maximum ratings for the TEC 
device. 

The Peltier Effect was discov- 
ered in 1834 by Jean Charles 
Athanase Peltier. When current 
passes through the junction of two 
different types of conductors, it 
results in a temperature change. 
However, the practical application 
of this concept required the devel- 
opment of semiconductors that are 
good conductors of electricity but 
poor conductors of heat — the per- 
fect balance for TEC performance. 

Today, bismuth telluride is pri- 
marily used as the semiconductor 
material, heavily doped to create 
either an excess (N-type) or a defi- 
ciency (P-type) of electrons. 
Modern TECs are capable of 
achieving 50-degree temperature 
differentials in a single stage. 

When cascaded in multiple 
stages, TECs can achieve extreme- 
ly low (near cryogenic) tempera- 
tures. The electric coolers you can 
buy in the sporting goods depart- 
ment will stabilize at just about 40 
degrees in an 80-degree ambient 
environment. 

We decided to build a cooler 
that would be compact and conve- 
nient to use in a car. We chose a 
Coleman eight-quart cooler as the 
basis for our project. You can use 
any type or size cooler for your pro- 
ject, but you should run some tests 
first to determine the efficiency of 
the insulation in the cooler. 

The simplest test is to fill the 
cooler with ice and see how long it 
takes for the ice to melt at ambient 
room temperature. Our little 
Coleman was not bad in that, after 
24 hours, it still contained about 
80% of the ice. The greatest losses 
were through the top and bottom of 
the cooler where the insulation was 
the thinnest. 

We purchased a TEC device 
from an advertiser in Nuts & Volts. 


It came complete with a hot side 
heatsink and is rated at 4.5 amps at 
12 volts. We purchased a some- 
what smaller cold side heatsink at a 
local hamfest. We chose our cold 
side heatsink for its low profile, 
allowing us the greatest amount of 
room inside the cooler after instal- 
lation. 

Because of the lower cold side 
efficiency of the TECs, it is not nec- 
essary to have the same area of 
heatsink on the cold side as on the 
hot side. Our cold side sink was 
only about 40% of the hot side area. 

The choice of the cold side 
heatsink has a significant effect on 
the final performance of the cooler. 
Because of variations between 
coolers and TECs, it may be neces- 
sary to experiment in order to 
determine the optimum heatsink 
for your cooler. One good rule of 
thumb to remember is to size your 
cold-side heatsink so that it stays a 
few degrees above freezing without 
a fan. Once the sink hits freezing, it 
will develop a frost coating which 
will decrease cooling efficiency 
(Figure 1). Either add a cold-side 
fan or increase the heatsink size to 
remedy this problem. We matched 
our hot side heatsink with a four- 
inch 12-volt muffin fan (Figure 2). 


Begin by preparing the cold 
side heatsink. Drill holes to match 
the studs on the cold side of the 
TEC. Make sure to drill the holes in 
a location that falls between a pair 
of cooling fins, even if it is not in the 
exact center of your heatsink. If the 
fins are very close together, it may 
also be necessary to mill or careful- 
ly drill out an area large enough to 
accommodate the mounting nuts. 
Remember you must also tighten 
the nuts with a pair of needle-nose 
pliers or a nut driver when dimen- 
sioning this space. Check and 
make sure that your heatsinks and 
the TEC surfaces mate without 
rocking. Remove any metal burrs 


which may be preventing them 
from doing so (Figure 3). 

Next, measure the cold side 
dimensions of the TEC. Transfer 
this measurement to the lid of the 
cooler, making sure the larger hot 
side heatsinks will not interfere with 
anything, and carefully cut a hole to 
fit the device with a jigsaw. 

In general, it is slightly better to 
mount the TEC so the heatsink fins 
are vertical so that, in the event of 
fan failure, there will still be some 
natural air convection across all of 
the fins. We chose to mount the 
TEC in the top of the cooler to allow 
the greatest room for storage 
inside. Mounting the TEC in the lid 
gives you the added option of sim- 
ply changing lids to turn the cooler 
back into a non-electronic type. 

The device should fit snugly in 
the hole allowing the power cables 
to pass to the outside of the cooler 
without strain. If you are using a 
cold side fan, it is important that 
the power leads pass through the 
cooler lid leaving enough space to 
mount the cold side heatsink flush 
with the surface of the TEC. 

Attach the muffin fan to the hot 
side heatsink, using either a dab of 


silicone sealer on each corner, with 
some small angle brackets, or even 
with velcro. The fan should be blow- 
ing air into the center of the 
heatsink and the air should exit 
through the open ends. You can 
reverse the flow if you wish, but we 
found it runs quieter this way. 

Wire the TEC and fan in paral- 
lel using a good quality stranded 18 
gauge wire. Most TECs have color- 
coded pigtails; the positive lead is 
the red one when the device is in 
cooling mode. You may wish to 
connect your TEC to a 12-volt 
power supply or battery to verify 
that this is the case with your 
device. 

If you wish, you can terminate 
the power leads in either a pair of 
battery clamps or in a polarized 
power socket. Make sure it is rated 
for at least 5 amps at 12 volts DC. 


When you are done, you should 
have something that looks similar 
to Figure 4. Using a good quality 
silicone sealant, seal the outside 
edges of the TEC around the hole. 
Clamp the device to the outside of 
the cooler overnight until the 
sealant cures. 

Carefully fill any gaps between 
the edges of the holes and the cold 
side of the TEC making sure not to 
get any sealant on the surface of 
the device. If some gets on the 


TEC, wipe it off immediately. 

Your cold side TEC surface 
should be flush or above the inside 
of the cooler lid. If you have addi- 
tional space between the TEC and 


the lid, you can use a piece of sty- 
rofoam as a spacer for a snug fit. 

Next, bolt on the cold side 
heatsink using a tiny amount of 
heatsink grease between the two. 
You only need enough to contact 
both surfaces. Tighten the mount- 
ing nuts down but do not strip the 
bolts. Use a properly-sized pair of 
split lock washers under the nuts. 
Aluminum has a fairly high thermal 
expansion coefficient, so it may be 
necessary to recheck the nuts after 
the cooler has been on for a few 
minutes, 


FINAL CHECK AND 
TESTING 


Connect your TEC cooler to a 
12-volt power supply capable of 
supplying 5 amps. Both fans 
should begin to turn, and the cold 


SILRX/TXM 
SILRX — $26.00 ea. 
TXM — $15.50 ea. 


TX2 — Lr bgt €a. 
RX2 — $38.50 ea. 


The TX2 and RX2 radio wansmitter and recefver pair 


900 MHz 


AVAILABLE NOW 


The BiM module integrates a low-power 


Lemos International Co., luc. 
65 Southbridge Street, Auburn, MA 01501 
Phone (508) 798-5004 @ Fax (508) 798-4782 

www.lemosint.com @ sales @lemosint.com 
All products available in either 418 or 433 MHz 


Write in 185 on Reader Service Card. 


Only Japanese Color Cameras 


BC-985 Color Board Camera $125 
BC-985P Pinhole Lens Camera $145 
BX-985 Black Box Camera $155 
SD-985 Smoke Detector Cam $195 
EX-985 Exit Sign Cam $195 
EL-985 Emergency Light Cam $225 
PS-985 Pencil Sharpener Cam $225 
CL-985 Carriage Clock Cam $250 
VB-985 Video Bag w/12 hour $295 
Battery Pack and Charger 
VP-400 Video Pen w/ 2 hour $1500 


Battery Pack and Charger 


High Resokition -- Over 380 TV lines 


Carriage Clock Cam $250 
Low Light Sensitivity -- Only 2 Lux 


Sale Ends 9/15/99 


Built-In Backlight Compensation 
2 Year Limited Warranty 
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side heatsink should immediately 
turn cool. If it instead begins to heat 
up, disconnect the power and 
reverse the TEC leads. The hot side 
heatsink will not get hot immediate- 
ly because of the larger thermal 
area and fan cooling assistance. 

If the device appears to be get- 
ting cold, wait for 5 or 10 minutes, 
and then recheck the tightness of 
the mounting nuts on the cold side 
heatsink. Once you have tightened 
it cold, you should not need to 
retighten it again. You can check 
the performance of your cooler by 
placing a digital thermometer sen- 
sor inside the cooler and checking 
it at regular intervals. 


It is possible to reverse the 
direction of the heat pump by sim- 
ply reversing the power leads to the 
cooler and thereby turn it into a 
heater. However, you may have to 
modify the fan power circuit 
because reversing the power polari- 
ty on many brushless DC fans will 
cause them to stop running. They 
will not reverse. 

TEC devices will actually con- 
sume less power after the tempera- 
ture has dropped inside the cooler. 
Do not be tempted to exceed the 
operating voltage in hopes of gain- 
ing efficiency. TECs are current 
devices and increasing the voltage 
may damage them or actually 
decrease your cooling efficiency. 
TECs will operate more quickly at 


rated current, but will happily func- 
tion with less. For this reason, they 
are ideal for use with solar power. 


We decided to take it a step far- 
ther and try a solar power experi- 
ment. Because of the good thermal 
insulation properties of our little 
cooler, we decided to try to run our 
TEC refrigerator off of a PV 
(Passive Voltaic) solar panel. From 
a practical standpoint, there are 
only a few ways one can store solar 
power for later use. The conven- 
tional way is to charge a battery 
and then discharge it later through 
a load after the sun has set. We 
decided to try and use our TEC 
cooler to store “cold.” 

With the TEC running full blast, 
our cooler consumes just under 50 
watts. We set up the cooler to run 
directly off a Tropico 53-watt panel 
regulated with a 5-amp 12-volt volt- 
age regulator (Figure 5). With 
about seven useful hours of solar 
energy available in February, and a 
starting ambient temperature of 
78.8 degrees F, we were able to 
bring a six pack of diet cola down 
to a cool 42 degrees over the seven 
hours. 

The TEC continued to operate 
even when a cloud passed in front 
of the PV panel, and the drive volt- 
age dropped to only six volts. Our 
drinks stayed pleasantly cool all 
night. We were pleased and amazed 
to see that we could keep our 
drinks cold by using sun power 
alone! 

Although we were unable to 
drop the temperature sufficiently to 
make ice in the cooler, we found 
that, by keeping the temperature 
low, we could easily preserve ice 
stored in the cooler for several 
days. This is good enough for the 
average road trip or picnic. 

Remember to have fun whatev- 
er you do! NV 


Figure 4 — Mounting the TEC assembly in the cooler lid. 


PARTS LIST: 


Coleman Six-Pack 
Cooler or similar 
(see text) 

12V Thermoelectric 
Cooling Device 
(TEC) 

12V Brushless Four- 
inch Muffin Fan 

1 Cold Side 
Heatsink (see 
text) 

Tube Silicone Caulk 

Tropico 53W Solar 
Panel 

Assorted Hardware 
and 18GA 
stranded 
hookup wire 


The author wishes to 
thank Tropico 
Solar for the use of 
the PV panel 
employed in this 
project. Tropico 
Solar can be 
reached at (305) 
872-3976 and you 
can E-Mail them at 
enewbery@inetw.net. 


SUPPORTS 
DEVICES TO 


A device programming system 
for design, repair and field service 


@ EXCEPTIONAL POWER FOR THE PRO 


@ EASY-TO-USE FOR THE NOVICE 


Here’s what you get: A rugged, portable programming unit including the power pack and printer port 
cable both of which "store inside the case A real printed user and technical manual which includes schematic diagrams 
for the programming unit plus diagrams for all technology family adapters*. Comprehensive, easy-to-use software 
which is wee designed to run under DOS, Windows 3.1. 95 and 98 on any speed machine The software has 
features which let you READ, PROGRAM, COPY and COMPARE plus much more You have full access to your 


system's disk including LOADING and SAVING chip data plus automatic processing of INTEL HEX, MOTOROLA 


$-RECORD and BINARY files. For detailed work the system software provides a ful 
comprehensive bit and byte tool kit with more than 20 ‘functions 


Broad device su upport: including FIRST GENERATION EPROMS (2708, TMS2716*. 2SXX etc ) 
SECOND GENERATION EPROMS (2716-27C080\('8 MEG), 40 and 42 PIN EPROMS® (27C 1024-27C 160) 16 MEG) 
EEPROMS (2816-28C010) PLUS ERS901, FLASH EPROMS (28F 29C,29EE,29F\32 MEG), NVRAMS (12,20,X2210/12) 


$ PIN SERIAL EEPROMS* (24 ,25 85, 93, 95, 80011) PLUS ER1400/MS8657* | ) | 
Q Includes step-by-step tutorial plus explanation of EPROM fundamentals 
website - www.arlabs.com email - arlabs@worldnet.att.net 


BIPOLAR PROMS* (74S/82S), SERIAL FPGA CONFIGURATORS (| 7CXXX) 
5. 
} 1 YEAR WARRANTY - 30 DAY MONEY BACK GUARANTEE $5.00 SHIPPING © $5.00 C.O.D. 
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screen buffer editor including a 


MICROS* (874X_875X_87C5X 87C75X_89C) ATMEL MICROS*(89S.90SKAVR) 

PIC MICROS* 8. 18, 28, 40 PIN (12CXXX_16C5X,6X.7X,8X PLUS FLASH & 17C) 

MOTOROLA MICROS*® (68705P3/U3/R3_ 68HC70SC8/C9/J2/P9_ 68HC711E9/D3) 

“REQUIRES SNAP-IN ADAPTER (ORDER FACTORY DIRECT OR BUILD YOURSELF) VISA @ MASTERCARD @ AMEX 
ANDROMEDA RESEARCH, P.O. BOX 222, MILFORD, OHIO 45150 

(513) 831-9708 FAX (513) 831-7562 


MADE IN THE U.S.A 


_ Equipment Management Technology SZ 


Tel 650-631-1700 Fax 650-631-1200 
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HP 83545A $3850 | HP E1682A Make Offer! 
HP 8493B $100| HPE1693A Make Offer! 
HP 8958A $5000 | HPE1725A Make Offer! 


956 Bransten Road 
San Carios, CA 94070 


Email sales@emt1.com 


We buy, rent, and sell high 
quality test and measurement 
products. We  occasionaly 
offer great deals on computers 
as well. 


HP OmniBook 600C color 
subnotebook weighs a mere 3.7/bs 
for ultimate portability. Special Nuts 
& Volts price is only $250! 


Dave is test equipment! 
Bigdave@emt1.com 
Kerry is computers! 
kwhite@emtt1.com 


Write in 187 on Reader Service Card. 


mateur radio equipment manu- 

facturers Yaesu USA and ICOM 

A America have simultaneously 

/ introduced a compact amateur 
y radio transceiver that offers 
& « 100 watts output on ham 


bands from 160 meters to six meters, plus 50 
watts output and all multi-mode capabilities on 
two meters, PLUS 20 watts output, full multi- 
mode capabilities, on the 70 centimeter bands. 

ICOM calls their equipment the IC-706 MK II 
G, and Yaesu calls their DC-totight amateur 
transceiver the FT-100. Both companies intro- 
duced this exceptional equipment within one 
week of each other last April, and both units 
have been seen selling in the $1,375.00 price 
range. 

What makes both of these transceivers 
unique to the amateur industry is their ability to 
combine 500 kHz to 500 MHz capabilities all in 
one nice, neat package. Kenwood Corporation 
offers the Kenwood TS-50, and Alinco offers the 
DX-70, and these similarly-sized transceivers are 
terrific high-frequency performers, but neither 
the Kenwood nor the Alinco combine two-meter 
capabilities and the incredible Yaesu and ICOM 
accomplishments of 440 MHz multi-mode trans- 
ceive. 

ICOM America was the pioneer in adding 
VHF to a small packaged HF transceiver back in 
1995 with their IC-706. Two years later, they 
came out with the IC-706 MK Il where they added 
more power on the two-meter band and 
enhanced wide-band receiving capabilities. Then 
Yaesu and ICOM simultaneously brought out 
their HF plus six meters, plus two meters, plus 
440 MHz multi-mode transceivers with plenty of 
similarities between themselves, and comparable 


‘street prices that might have hams scratching 
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by Gordon Wes) 


.. !Wo brand new HF/VHF/CHF ham trans- 
ceivers from Yaesu and ICOM undergo side-by- 
side comparisons, along with some torture tests, 
too, in a review of the latest technology that 
goes from 500 kHz to 500 MHz, plus higher on 


receive ... 


their heads wondering WHICH ONE IS BEST? 
Reading over the specification sheets may 
be a good start to figure out which one is BEST, 
but there is nothing better than a side-by-side, in- 
the-field comparison between the two, and that is 
exactly what | did during the month of April. 


+ Yaesu FT-100, serial No. 9E031474 
+ ICOM IC-706 MK II G, serial No. 01264 


COMPARISON PROCEDURES 


Both units were obtained from the manufac- 
turer, but neither had been opened up ahead of 
time for any extra “tweaking” and quality assur- 
ance. The comparison was conducted at the 
home station into a contest-capable, high-fre- 
quency Yagi. The equipment was also compared 
side-by-side in the communications van in the 
field near a major mountain-top relay site. This 
location is known for its intermod generating 
capabilities. The equipment was also compared 
side-by-side in an off-theroad dune buggy in 
order to maximize engine static. 

Side-by-side comparisons included simulta- 
neous receive on a common antenna with appro- 
priate isolation networks in order to minimize 

DC-TO-DAYLIGHT RADIOS 


one radio loading down the receive capabilities of 
another. Simultaneous receive on a test antenna 
at a test location gave us fast and accurate com- 
parisons of the receiver capabilities. We would 
also switch each set into the antenna, by itself, to 
further verify independent receiver performance. 


SIZE AND WEIGHT 


ICOM IC-706 G weighs in at six pounds, 
including mike, but less the mounting bracket. 

Yaesu 100 weighs in at about five pounds, 
including mike, but less the mounting bracket. 

ICOM is about 10 inches in length, and 
Yaesu is about 9-1/2 inches in length. Both units 
are around two inches in height, with ICOM a 
fraction more chubby. Both units are about 6-1/2 
inches wide. 

Both units feature detachable head capabili- 
ties. But it will cost you another $75.00 for the 
necessary head-separation kits. 

The ICOM separates with a single multi-con- 
ductor cable that conveys all separated front 
panel information to the body, The ICOM mike 
plugs into the separated head, and the separated 
head can provide switchable headphone or 
speaker capabilities out the front mini phone 
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jack. The Yaesu requires three control cables: 
one for running the remote head, one for the 
external speaker, and one for the microphone. 
This set-up could allow the speaker and the mike 
to emanate from an area not necessarily directly 
on the head. 

ICOM supplies a lightweight mike with up- 
and-down buttons on the top, plus a lock switch. 
A microphone with keypads is available as an 
option. On the Yaesu, they supply an elaborate 
mike with back-lit keys, up-and-down buttons, 
lock, and several additional programmable but- 
tons, On the microphone length test, both were 
relatively long, but the Yaesu mike went even a 
foot further. 


COOLING 


Both sets ran relatively cool on both receive 
and transmit. ICOM uses an internal big fan to 
blow out the hot air, and Yaesu uses two smaller 
fans mounted on the rear to provide plenty of 
fresh cool air to all of the PA transistors. 


POWER CORDS 


ICOM supplies the customary six-pin power 
receptacle, along with twin round fuses found at 
the opposite end of the long cable. The fuse 
holders may be opened up to allow the cable to 
easily poke in through an extremely small fire 
wall rubber boot. 

Yaesu offers a pigtail with heavy-duty blade 
connections to their long power cord. The power 
cord also features automotive blade fuses at the 
far end. If your vehicle has a large fire wall rubber 
boot, no problem — but if the hole in the fire wall 
is rather small, you may need to cut the red and 
black wires in order to facilitate getting through a 
very small fire wall hole. 


INTERNAL SPEAKERS 


The ICOM internal speaker is larger with a 


ene: 


TO-D 


A’ YLIGHT 


' RAL DIOS 


more full sound. The Yaesu internal speaker is 
smaller, with a more crisp sound. Both units offer 
an external speaker jack on the back of the 
equipment for plugging in an external speaker. 
When hooked up to an external speaker, both the 
units sounded almost identical for audio fidelity 
and plenty of robust audio output power. Yaesu 
cautions the use of headphones off of the rear 


The Best Prices and Service « In Business over 15 years! 


Phone 218-346-6660 Fax 218-346-6664 


TIMELESS PRODUCTS 


New! 


“TP 125 


128 Channel Converter with Volume 


Special Prices for 
TP1550PC 
Call for Details 


Panasonic still available! 


* REFURBISHED CONVERTERS ALSO AVAILABLE » 


* QUALITY REPAIR DEPARTMENT FOR ALL YOUR 
TUNER REPAIRS » 


e REMOTES AVAILABLE FOR MOST CABLE BOXES * 


DEALERS ONLY ¢ GREAT QUANTITY PRICES * NO DECODER SALES 
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The ICOM display head — 
black on light green (above). 
The ICOM display at night, 
along with alphanumeric 
channel name (at left). 


speaker jack because of the possibility 
of too much audio feeding into inex- 
pensive headphones. We tried all sorts 

of headphones in the back of the Yaesu 
equipment, and all sounded just right at one- 
third volume setting. This included the Heil head- 
set, as well as all sorts of contest headphones. 
But keep in mind that the ICOM also offered a 
second headphone/speaker jack on the left-hand 
corner of their front panel. 


THE LCD DISPLAYS 


The Yaesu display measures a 
little over an inch high and about 2- 
1/2 inches wide. The ICOM display 
is the same width, but noticeably a 
half-inch taller. The ICOM display is 
an LCD light green background 
with black bold characters. Screen 
visibility at all lighting conditions 
and at all front panel angles was 
judged “the best” by several ham 
operators assisting with the com- 
parison. 

The Yaesu FT-100 display is an 
LCD light blue background with 
royal blue LCD characters. When 
back-lit at night, it was quite pleas- 
ing to drive by — but during the day, 
the definition of the blue-on-blue 
display was not as crisp as on the 
ICOM green and black display. The 
Yaesu head is best mounted up 
high on the dash where you can 
look square on it, as opposed to 
losing some definition when trying 
to view it at an angle, or looking 
down on it when not pointed direct- 
ly at you. 


OPERATING KNOBS AND 
CONTROLS 


We found a lot of similarities 


The Yaesu remote 
head, cool blue 
(above). The “cool 
blue” Yaesu display 
was eye-pleasing at 
night. 


between the ICOM and Yaesu 
control heads. On the new 
ICOM “G series” of 706, ICOM now back-lights all 
of the keys for nighttime operation. The band up- 


and-down keys have little arrows on them, and ° 
| are on the extreme right upper and lower edge of 
them, too. But, in the dead of night, the mode, 


the menu plus “F” keys have designators on 


tuning speed, display, lock, pre-amp, and tuner 
keys along with RIT simply illuminate, and you 
will need some background light to 
see what their use is that has been 
silkscreened on the panel. Even if 
ICOM had put a single letter or two 
on the actual back-lit keys, it would 
have been better than trying to 
make out the white silkscreen let- 
ters in the dark. 

Yaesu does not back-light the 
front panel, but they DO back-light 
their mobile microphone. This 
could allow you to make an 
autopatch call in the dead of dark, 
and see the right numbers on the 
keypad. But for the rest of the dis- 
play in the dead of night, better go 
for some back-lighting. 

Both Yaesu and ICOM put their 
most important four keys down at 
the bottom of the display, and the 
back-lit LCD display is easily seen 
in bright daylight or in complete 
darkness. 

The tuning knob on the ICOM 
is slightly larger and has a bigger 
finger hole that all of our reviewers 
liked. The Yaesu knob is slightly 
smaller and, unless you use your 
baby finger, it is not as easy to spin 
the knob with your finger because 
the finger hole is smaller and does- 
n’t contain the free-spinning insert 
that ICOM has. ICOM also has a 


1 


t 


tension adjustment for tightening or loosening 
the big knob. 
The band up-and-down buttons on the ICOM 


the equipment. They are far enough away from 
the tuning knob that you won't accidentally 


' bump the knob when pushing the button. On the 
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left of the tuning knob, and they are relatively 
close to the tuning knob, so you must use cau- 
tion when going up and down the bands that you 
don't accidentally slew off frequency. 

Both units offer a step button that allows you 
to select the tuning speed. On the Yaesu FT-100, 
the step speed adjusts the lower left select knob 
but does not affect the fine-tuning speed on the 
big knob that is menu-adjustable. On the ICOM, 
the tuning speed adjustment affects both the 
main tuning big knob, as well as the small sub- 
tuning control. But on VHF and UHF weak-sig- 
nal, single-sideband operation, the Yaesu step 
button now selects fine-tuning or coarse-tuning 
of the big knob, and the select knob is set at 10- 
kHz steps for rapidly going up and down the VHF 
and CHF weak-signal portions of the band. 

On the ICOM 706 MK II G, tuning speed may 
be selected for fine-tune or coarse-tune by both 
the big knob, as well as the small select knob. 
ICOM can show tuning all the way down to one 
cycle, and the Yaesu FT-100 shows 10-cycle tun- 
ing, and is capable of 1.2 cycle tuning by tapping 
the up or down buttons on the top of the mike. | 
can't imagine anyone needing this type of tuning 
resolution, but on both units, it IS available, with 
each set having its own tuning speed character- 
istics. 

Both the new ICOM and the new Yaesu “DC- 
to-daylight” transceivers offer a menu setting 
that allows you to choose RF gain or squelch 
control off of the inside, top-eft, dual-rotating 
controls. Both sets give you a lock button, and 
both sets have a keystroke that enables menu 
items to be selected before you head out on the 
road. 


ALL THOSE MENUS 


ICOM has a couple of “regions” of menus 
inside the equipment. By pressing the menu up 
to four times, you get 12 items to select. By 
pressing menu and display, the ICOM now gives 
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for naming memorized channels. §f 
The ICOM also gives you 37 i 
more menu items by turning off 
the equipment, and then turning it 
on while holding the power and the 
lock button. These are items that 
you should only need to select 
once you have figured out how you 
plan to operate the equipment, 
and are not ones that you would 
normally need on the road or while 
operating the equipment at your 
shack. However, | wish they had 
put special menu 4 and 5 as a 
front-panel push button, because 
they are useful when driving 
mobile from dusk to dark and you 
want to adjust the back-lighting of 
your display. In fact, I'm amazed 
that neither the ICOM nor the 
Yaesu use a relatively inexpensive 
photocell circuit that automatically 
dims the display when the photo 
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The ICOM rep seems very 
pleased with the results up 
at the repeater site. 

No intermod! 


eaten a tee 


light on the face of the equipment. 

One of the ICOM easy-menu 
items is digital signal processing. 
The DSP electronics are now built 
into the 706 MK II G series, so you 
won't need to pay extra for it. 

An often-used DSP function 
down on the 40-meter band is the 
automatic notch filter. If there is a 
steady carrier that is producing a 
tone driving you crazy, just push 
“ANF” and the tone disappears. 
And if it’s just background noise 
that is occluding a voice or CW sig- 
nal, press the noise reduction “NR” 
function, and then select up to 15 
you 12 more items with additional selections | levels of noise reduction DSP to pull the signal 
among the 12. And press display again, and you » out. And on the ICOM, it works pretty darn well. 
get four more items including the band scope, 4 As you crank up the level, you can hear the noise 
SWR graph, transmit frequency, and capabilities | disappearing and the signal becoming more 


Network Service Tool Set PC Service Tool Set 
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@ Cabie Cutter 
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Network Installation 
Tool Set 


® Network Tool Set 55625 
without the Multi-Network 
Cable Tester. 

Order No. 55600 $99.00 


Call for your FREE Catalog CALL TODAY! 


intelligible. 

On the Yaesu FT-100, they, too, have a host 
of selections on the front panel via the four push 
buttons, as well as 66 menu items along with 59 
additional secret “factory” menu pre-set adjust- 
ments. But before we go into all of the Yaesu 
menus, let’s take a look at Yaesu’s digital signal 
processing that has additional options over the 
ICOM. 

The Yaesu FT-100 offers the customary DSP 
notch filter that worked great in canceling out a 
foreign broadcast carrier heterodyne tone. Now 
push the Yaesu DSP noise reduction feature, and 
hold the button in that allows you to adjust for 16 
levels of noise reduction to enhance incoming 
weak signals laced with background hash. 

And there is more that the Yaesu can do with 
DSP! The FT-100 has an adjustable DSP band- 
pass filter where high-cut and low-cut character- 
istics may be keyboard-changed. This allows you 
to select high-frequency cutoff, as well as low-fre- 
quency cutoff, and tune it to a bandwidth of your 
choice. And, if you're into CW, you can also 
adjust the center frequency of the CW DSP peak- 
ing filter so the pitch is exactly what you want to 
hear. The default is 240 Hz, and you can select 
120 Hz, or a very narrow 60 Hz. 

Both the ICOM and Yaesu DSP circuits 
worked amazingly well in uncovering weak sig- 
nals that were buried in powerline noise, as well 
as hash. If you plan to play around a lot with dig- 
ital signal processing with a set of headphones, 
you may find more adjustments with the Yaesu 
equipment than ICOM. But again, both units 
worked well in the DSP mode. 

Of course, both units also have noise blank- 
ing; and if you hold the Yaesu noise-blanker but- 
ton in, it allows up to 16 adjustments of noise- 
blanking levels. If you have a particularly noisy 
vehicle, go for a level that will just take out the 
sparkplug racket, but don’t turn the level any 
higher because it tends to add distortion to the 
incoming signal, and may sometimes bring in 
adjacent frequency QRM. On the ICOM 706 G, 
the noise-blanker level is set and it 
appears to be set relatively hot to 
take out severe sparkplug noise. 
Both noise blankers were able to 
keep up with my open-air dune 
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® Coax Stripping Tool, RG-58 & RG-59 Order No. 55000 $198.00 looking over the instruction manu- 
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Tool (4, 6 & 8-Position) ihe ae ICOM and Yaesu “DC-to-daylight” 
© Multi-Network Cable Tester Order No. 55555 $89.00 transceivers, we see that ICOM — 


like Yaesu — offers two antenna 
ports for high-frequency and 50 
MHz operation, and the other port 
for VHF and UHF operation. Both 
manufacturers go with the SO-239 
connector, but Yaesu puts their two 
connectors on eight-inch pigtails 
which may facilitate where you 
mount the equipment and have 


® access to the jacks. Yaesu offers a 
Graymark 800-854-7393 data output jack, external speaker 


jack, accessory jack, and a minia- 


9 } $ 2) a | m=") 
P.O. He ats Taste, ae 92781 ae car foe ture stereo jack for the built-in auto- 
tp LWW WIROVOR.COM Bi J - | ae matic keyer. ICOM offers two acces- 
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sory jacks which can be used for data and other 
inputs and outputs, a second mike jack, an exter- 
nal speaker jack, a LARGE quarter-inch stereo 
jack for the paddles to go into the built-in keyer, 
plus a four-pin jack for the matching automatic 
antenna coupler. 

As we mentioned before, the ICOM unit 
accepts the common six-pin power plug that 
almost everyone uses in the industry for an HF 
radio, and Yaesu goes with a pigtailed, big-blade, 
two-conductor power plug that is unique to this 
radio only. 

Both the ICOM and Yaesu offer “ground-to- 
transmit” connections that may be used to pull in 
an external power amplifier, such as the SGC 
500 “Power Cube.” But if you're running other 
style high-frequency power amplifiers, such as 
the old and reliable Mectron and Metrons, you 
will need to work up an external relay to click the 
amplifier on. The older amps may draw as much 
as 250 milliamps of current on their key line, and 
neither set is capable of supplying this amount of 
current capability for a lengthy transmission. 
Both sets will indeed turn on an older amp, but 
after a few seconds, the internal circuitry will 
probably zap. Be aware of this! 

On the two-meter band, both sets will easily 
run two-meter COR amplifiers, but another word 
of caution — you will need to reduce the power 
output on the two-meter band down to 30 watts, 
or 10 watts, depending as to what type of ampli- 
fier you have. If you try to drive a 30-watt input 
amp with a 50-watt output that each set has on 
two meters, something will give, soon. Both 
ICOM and Yaesu allow for independent two- 
meter, as well as 440, as well as high-frequency, 
power-down adjustments. 

Incidentally, on the SGC 500-watt amplifier, 
even though you may have scored an export ver- 
sion that runs carrier-operated relay, | suggest 
you go inside the amp, flip the switch, and run it 
off of a key line which helps the equipment dur- 
ing key-up and key-down times without acciden- 
tally tripping out of circuit when it may detect a 
micro-second VSWR anomaly. The 
SGC amplifier is extremely touchy 
on SWR, and going to the hard key 
line will minimize amplifier cycle- 
out. 


OVERALL 
PERFORMANCE 


On VHF and UHF FM, both the 
ICOM and Yaesu put out an identi- 
cal 50 watts on two meters, and 20 
watts on 440 MHz. On high fre- 
quency, both the ICOM and the 
Yaesu could easily whistle to 125 
watts peak, and both sets averaged 
about the same percentage of 
power during voice modulation 
after a bit of tweaking. 

Tweaking? On the ICOM 706 
G, all of the sideband modes were 
factory-adjusted with just the right 
amount of ALC (automatic limiting 
control) to keep the equipment 
from over-modulating or flat-top- 
ping. 

On the Yaesu FT-100, the auto- 
matic limiting control on two 
meters and 440 SSB was similar to 
the output of the ICOM 706 G, but 
on high frequency, the factory pre- 
set levels didn’t give us quite the 
robust needle swing we saw with 
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the ICOM on our Bird wattmeter. In checking the | 


front meter, it looked like the ALC was set a little 
high and was throttling back our average power 


| output just a little too much. 


A call to the Yaesu: factory revealed how easy 


stroke-in factory (only) menu items 01 through 
59. Press A, B, and C in on radio turn-on, then 
menu. Yaesu purposely restricts this information 
to the technical manual that fully describes what 
changing some of these . items could do for better 
or worse. 

For instance, dialing down the ALC could 
unleash the transmitter to put out as much as 
150 watts, and in no time the radio would get hot 
asa firecracker and probably go into meltdown. 
There are also menu ‘items for upping receiver 


_ sensitivity on two meters and 440 MHz. ee in 


too much sensitivity « on these two bands beyond 
what the factory has ¢ already preset could lead to te, 
intermodulation interference in heavy VHF and | 
UHF radio traffic areas. | 
However, for the more | ‘technical amateur 
operators, buying the o service manual is 
' something routine he amateur operator — 


can now — with the Yaesu FT-100 — front dial-in 
settings to internal circuits that in years past 
required taking the lid off ‘the radio, and going in 


with a plastic twiddle stick. This is one of the ben- | 


efits of digital signal ‘processing — — many digital 
circuits may now be cog As sg without 


ping, and still contin 
ing prolonged 
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you from wearing out your fingers during a con- 
test when calling CQ! 

The Yaesu | reviewed also had optional CW 
filters that were soldered in at the factory, and 
they really work wonders when trying to recover 
faint signals coming in out of the noise. ICOM 
optional filters plug in. 

Both the ICOM and the Yaesu offer automat- 
ic repeater offsets on 10 meters, six meters, two 
meters, and the 440 MHz bands. | am glad to see 
this with the new ICOM “G” series because the 
older equipment required some extra pushing of 
buttons to get the offset. The ICOM offers full 
encode and decode as part of their package, and 
Yaesu offers encode CTCSS only with decode as 
an option. But Yaesu also offers built-in capabili- 
ties of digital code squelch (DCS), and the DCS 
encoder/decoder is built into the FT-100 as it 
comes from the factory. 

To compare receiver sensitivity and selectiv- 
ity on HF, VHF, and UHF, | built up an antenna 
combiner system that would provide one anten- 
na for simultaneous reception on both radios 
without either radio loading down the circuit. We 
also went with a two-position antenna switch, but 
nothing beats the simultaneous reception of both 
radios to an extremely weak signal on one com- 
mon antenna. And we tried mobile antennas, big 
base antennas, long wire antennas, and little 
VHF and UHF beams. 

We tried out the receivers in relatively radio- 
quiet zones, and we also took both radios up to 
“mount intermod” that has enough RF coming 
off of it to just about mesmerize any receiver. 

The results are in — both receivers are hot as 
a firecracker, and both the ICOM, as well as the 
Yaesu did a fabulous job of sorting out signals 
among the QRM and QRN. When there was 


Contributors ... 


someone on high frequency operating 3 kHz 
away, both receivers would slightly hear the 
“buckshot.” 

Weak signals coming in just about the noise 
threshold could be received by both receivers, 
almost identically. But as you would fuss with the 
DSP circuits, each receiver had its own charac- 
teristic way of pulling out signals really down in 
the mud. And same thing for CW — when we 
switched to the more narrow CW filters, they did 
the job well with the Yaesu equipment. Had we 
installed the optional CW filters in the ICOM gear, 
it would have probably given us the same CW 
results. 

While you'll probably hear reports about one 
receiver being far superior than the other, we 
could barely tell a difference during our operat- 
ing tests — both were outrageously sensitive, 
selective, and AGC (automatic gain control) 
action was about the same. When we would set 
the squelch on HF SSB, and a weak signal would 
break through the squelch, you would hear it 
come over both rigs at the same time. 


THE WINNER IS ... 


So who is the winner of the DC-to-daylight 
radios from ICOM and Yaesu? WE, as the buying 
public, are the winners because manufacturers 
have packed in so much that originally took 
three radios a few years ago to do. We win big 
time when it comes to the capabilities of both of 
these transceivers, and | really couldn't say 
which one was “better” than the other — they 
both were great. 

Which one YOU will choose depends on how 
you like the sound and feel of the equipment. Try 
to work the two pieces of equipment, as we did, 


side by side off of a common or antenna 
one/antenna two selector switch. Don’t worry 
about your transmit audio — everyone will love it 
on either radio. But listen for yourself, try the 
push buttons, and then get the “feel” for how 
each radio operates. Learn everything you can 
about the equipment to discover advantages of 
one over the other. 

We discovered that Yaesu has a matching 
mobile antenna that covers 40 meters through 
440 MHz, and is motor-driven-adjustable by an 
automatic built-in tuner inside both the radio and 
the antenna. Just push the button and the Yaesu 
ATAS-100 antenna goes up and down, stopping 
at exactly the lowest SWR point. For VHF and 
CHF, it drops all the way down into the nested 
position to provide one-quarter wave on two 
meters, and three-quarter wave on 440 MHz with 
appropriate impedance matching. On HF, it is a 
loaded quarter-wave that automatically tunes 
within a few seconds of pushing the tune button. 
Sorry, no 75 meter or 160 meter automatic oper- 
ation. 

On the ICOM, we discovered that you could 
run both headphones or an external speaker off 
of the remote control front panel. We found a lit- 
tle switch that selected this option. It was proba- 
bly somewhere in the instruction manual, but 
nothing beats working with the equipment when 
you have it out of the box, and right in front of 
you. 

So do just that—find these two rigs, out of 
the box, turned on, right in front of you, and do 
as we did and give them a side-by-side compari- 
son. Choosing which one is for you will be one 
tough decision — you indeed are the winners with 
this new technology of a transceiver that gives us 
DC-to-daylight coverage! NV 
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included in that particular month’s drawing. 
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seol, Continous rotation., 3000 RPM max. Alum. housing. SV powered 
with zero reference out, 18" cable. LTD. QTY USED....$49ea. 


MINI ROTARY DRIVE with on board LINEAR SLIDE, Provides 300° 
fotation between removeable stop. Rotates 
continuously with-out stop. 2 optical position sensors 
for stort & end. Sarne stepper as above. Each full step 
= ~0.25° of rotation. Made from cast & machined resin 
& alum. Affoched slide provides 3° travel. Construction 
similar to slide above. Moves 0.008" per step, Dual 
optrical end of travel sensors. Overall 7_5°L x S.25°W x 
45H. Special 


NEWPORT TRANSLATION STAGES. 
also a few other goodies too! 


DESCRIPTION: 

LAB JACK 

360 deg. Rotary Stage 
with Clear Aperture. 
Laser Holder 

Rotary Stage 
Translation Stage 
X-Y Transiation Stage 
3 Axis Trans. Stage 
Vertical Trans. Stage 
Mnting. Plate 90deg. 
Translation Stage 
Magnetic Mtg. Base 
Linear Trans. Stage 


MISC. OPTICAL COMPONENTS: 


HP10706A 
HP10703A 


INTERFEROMETER 
INTERFEROMETER 
HP10702A INTERFEROMETER 
HP10780A RECEIVER 

RUCKER & KOLLS 222 X-Y-Z MICRO POSIT. 


6V@IZAH SEALED, RECHARGEABLE, BATTERY 

New Panasonic, LCR6V12P1. Tough to get at a discount. Very 

je compact. Iwo top mounted 1/4" faston connectors. Perfect for 
peta high drain projects. Size: 5.9°L x 3.7°H x 1.9°D 2 /$20, 10/$89 


NEW! DAYLIGHT to LOW LIGHT MINI CAM, w A/I LENS 


For those. applications that must work from dawn ‘till dusk, this is it. Rugged aluminum 


housing with dual mounting sockets. Specs: 1/3" CCD, 420 
lines resolution, 0.1 Lux sens. AGC, Auto shutter. 12VDC 
@120mA. Take full advantage of camera sensitivity with the 
super, 4mm, 11.4, 78° FOV Auto Iris lens included. Video out 
on BNC. Size: 50mm sq. X 65mm long. Power adapter 
included Ready to got GM-510A/1...$199 or 2/$369 


END FIELD of VIEW GUESSWORK! 3.5 to 8mm VARI-FOCAL LENS 


Brand New, super [1.8 lens allows you to smoothly odjust 
from a 97 “FOV @ 3.5mm to a 44° FOV @ 8mm. Now you 
can frame your area of interest just the woy you wont it! 
Standard CS-Mount with adjustable focus and iris 
SPECIAL.....$99ea. or 2 for $189 


ULTRA MINI and WEATHERPROOF “LIPSTICK” CAMERA 
Sleek black anodized, alum. housing, O-Ring sealed & ; 
RAINPROOF, Adj. tilting mount, 1/3" CCD, 380 Unes, 0.3 Lux, 
AGC, Auto Shutter. 9-12VDC @100mA_ 4mmn, f1.8, 78° FOV real 
gloss lens, NTSC video. <lounce! IR SENSITIVE. 23mmndX50mm, 
36° cable with BNC video & DC borrel jack 
GM-200K-STD.....$99 

PINHOLE Model. So tiny you can install lt directly into a door, 
Only a 0.9" diameter hole! Specs as above. 90° FOV Pinhole 
lens. 1/2 once! Size only 23mm d.x35mm long. Think of the 
places you could put this little jewel 

GM-200K-PH lens.....$99 


NOW YOU CAN SEE WHAT THE “FISHES ARE DOIN’ (down 60 ft.) 


UNDERWATER B&W CAMERA with 


INTERNAL, INFRA-RED ILLUMINATOR! 
Sleek black anodized, BRASS, housing. O-Ring sealed & 


WATERPROOF. Adjustabe mount incl. Specs: 1/3* CCD, 400 


Unes res., 0.05 Lux sensilivity, AGC, Aulo Shutter, 12VDC 

@225mA, 4mm, 78° FOV lens, A real glass lens, NTSC 
video out. Superior construction. SENSITIVE fo IR. Ultra small Size only: 1.2S*diom. X 2° 
long. With 60 ft. cable. Great for general outdoor use also. GM-300KIR.......$199 


speed electronic shuttering and digital frame memory. With an 
auto iris lens, 24 hour monitoring is possible. Auto sensitivity 
mode starts as it becomes dark Eight Gain/Shutter modes are 
user selectable. Normal, X4, X8, X16, X24, X32, X64, X128 


frames per second Auto/Manval white balance. Aluminum 
housing with dual 1/4x20 mounts. Specs: 1/3° CCD, with 291K 
pixels, 320 Lines, <] Lux sid. mode sens., 12VDC @200mA, Std 
video out on BNC. Size: 54mmx50mmx94mm long. With pwr. 
adapter. All functions con be externally controlled vial an 8 pin 
mini DIN. Uses std. c-mount lens not included 

Special Item, GMV2K.......$589ea. 
4mm, f1.4 A/I lens with custom cable 


MINI, PRECISE, PORTESCAP SWISS, GEARMOTOR. 
State of the art “ironless” type, mini motor type M11-210-54-0 with approx: 
40:1 spur gearbox. Size: l6mm d. x 43mm L 

Vee te FEM TYPE B: $15ea. 


6V BmA 141 
12V 12mA 290 2 for $27 


LAMBDA 0-120VDC @ 0.5A POWER SUPPLY 

Model: (0524, operates in constant current or constant voltage 

mode. LED digital readout displays Volts or Amps. (switchable) 

Front panel 5-way binding posts. Compact, excellent condition. 
Ltd. Qty. Special.......$159e0. 


DUAL, 20VDC @ 3A, LAB POWER SUPPLY, HP 6253A 


ImvV. Each with constant current & 

constant volloge mode, as weil as 
tracking & OVP, front and rear floating outputs, rock mountable 
New.....$1350 Now.......$249ea. 


02 oe cop. 
te -4071 ita 603-668-2499 


VISA, MC,| AMEX, 
| ORDER: 800- 
FAX: 03-64447825 E-MAIL u 


Itd4u@m20.net 
300 BEDFORD SWREET , |MANC 


ULTRA MINI, COLOR WEATHERPROOF “LIPSTICK” CAMERA 
For those applications that must be color, this is 
it, Black anodized, aluminum, housing is O- 
Ring sealed & RAINPROOF. Adjustable tilting 
mount included. Specs: 1/3" CCD, 400 Lines 
resolution, <1 Lux sensitivity, AGC, Auto Shutter. 
T2VDC @180mA, 4.3mm, 78° FOV lens, A real 
glass lens. Sid, video out. Size: 32mm diam. X 
65mm long. 24" leads with RCA jock and OC 
jock. With power adapter. GM-400K...$199 


Brand New, Video Motion Sensor. Model VMI0. Attach to any 
4 standard video signal and you've got 
———— an electronic “watchman” diligently 

watching the entire scene. Or any 
adjustable sized oreo within the 

scene. Such as a doorway or even a drawer or cabinet. A state of the art 

security aid. The unit will close a contact when it senses a change. Use il fo 

turn-on a VCR or call the hounds. Auto or manual reset. Compact, ac 


powered. Adjustable sensitivity. Video loop through. NEW VM10..$189 


low cost MICRO CAMERA, w/audio \/3" ey 
CCD, 410 Lines Res., 0.3 Lux sens., AGC, Auto Shutter, Figaro 
Pwr. from 9 to 12VDC @100mA, 250k PIXELS, Sid 
model, 4mm, 78° FOV lens, Pinhole, 90° FOV. A real 
glass lens. Both focus from 10mm to infinity. Sid. NTSC 
video out. 1/2 ounce! SENSITIVE fo IR. Size Sid: 
1.25°sq. x I"d. PH Is 0.6'd, 1.6M long wiring harness 
with connectors included. WARNING: Don't confuse 
these models wilh LOW RESOLUTION, HIGH LUX C- MOS CAMERAS. 

GM-1000A-STD 

GM-1000A-PH 

GM-1000A-CMNT..$59 GM-1000A-CMNT/Aud.$64 


Micro Lenses for GM1000 series 
2.5mm, 150°............. $22 8.0mm, f2.0............ $22 
4.3mm, 78° £1.8........$22 12.0mm, f2.0........... $22 
6.0mm, £2.0..........-0+ $22 5mm, 70°PH 


C-MOUNT LENSES 
LOW LIGHT STANDARD 
lémm, f1.6, 15° FOV _......$39 
8mm, £1.3, 40° FOV .....$49 
4mm, 1.4, 78° FOV .......$49 


8mm, 40° FOV ...... 
12mm, 28° FOV ........$24 


Write in 48 on Reader Service Card. 


ANPVS-7, WEARABLE, MILITARY, NIGHT VISION GOGGLE 
The NQS001-2.is the commercial designation for the ANPVS-7. The world’s most rugged 
and reliable, high performance night vision goggle 
for ground operations. Extensively used by the U.S. 
Army, it is the State-of-the-Art in mono-tube Night 
Vision Goggles. it can be used under extreme 
conditions, headstrap mounted or handheld. 
Engineered for maximum comfort and simple to use 
The system contains an IR illuminator, low battery 
indicator & high light sensor for automatic power off 


: Special.....2195ea, 
Objective Lens; 25mm F/1.2 

Field Of View: 40° 

Focus Distance: 2.5m To Infinity 

Size: 14.9 x 14.9x9.1 cn 


Weight: 680 gm 


NEW! COLEMAN DC MOTOR, w TACH 

Good for general purpose applications. 
Size: Tdiam.x2.Stong. Small 5/16"diam belt drive pully 
aftached. 12VDC power, 200mA, No Load 6000 RPM 
construction, loch output. Special, $3ea. 10 for 


MINI, LINEAR MOTORIZED 
MOUNT, this high quality mini slide provides 
2.4" of trovel for it's 1" x 1" alum. plate riding on 
two 0.18" diam steel rods. Motion is via a 
toothed belt drive from a 1.8" per step, 8 ohm 
stepper motor. | full step ~ about 0.008" of travel. 
Overall size: 6"L x 3.5°W x 2.5°H, Dual optical end of travel 
sensors, Alum, construction. SPECIAL..............$24ea. or 5/$99 


NEW, “STEALTH CAM", MICRO SIZE, with AUDIO! 

- The sleek aluminum housing fits like a 

glove! Removeable mounting bracket 

ond o 1.3M cable with BNC vid., RCA 

aud. linternal mic} & DC barrel jack for, 

no sweat hook up. Why fool around with 

on open P.C. board? Now you can have 

the “STEALTH CAM", 1/3° CCD, 410 Lines, 

0.3 Lux, AGC, Auto Shutter. Pwr, from 9 to 

T2VOC @110mA, 250k pixels, Sid. model, 

4mm, 78° FOV lens, Pinhole model, 90° 

FOV. A real glass lens. Focus from 10mm 

10 infinity. NTSC video out. Only 1.7 ounce! 

SENSITIVE to IR. Size Std: 30mm sq. x 

29mm d. PH is }6mrn d, WARNING: Don't confuse these models with 

LOW RESOLUTION, HIGH LUX C-MOS CAMERAS. 

GM-2000S-STD, w/aud. . 


GM-2000S-PH, w/aud. 


16 CHANNEL DIGITAL 
VIDEO MULTIPLEXER, 
allows real time, multi- 
camera recording to tape. 
NEW! American Dynamics, 1484S1-16. Allows recording of up to 16 
cameras on one video tape. Video loss detection and pre-loss frame 
memory. Manual/auto camera selection. Can be rack mounted. A 


NEW, 9” SECURITY MONITORS 
We were fortunate to obtain these Hi-res 700 Line. B&W units. 
Original manulacturers boxes, 90 day warranty, BNC video in and 
loop through. Rugged steel case. Current production model. Limited 
qty. They will moke your video look super! 
SPECIAL...$129.00ea. 2 for $238.00 


NEW, 2.4GHz VIDEO + STEREO AUDIO TRANSMITTER 


with SONY, CCM-PC5 COLOR CAMERA. 

Originally sold for $500! Now available for + 

fraction of that price. Great looking styling 

Camera has a very stable, adjustable tii 

base, front panel LED pwr, indicator and 

Sensitive built in electret mic, providing 

excellent audio and video performance 

fron one compact package. Simply connec 

camera fo the completely sell contained 2.4GHz transmitter. All cables supplied. You can 

transmit up to 700 feet clear line of sight! Companion matching receiver works with any 
TV of VCR. Internal patch antennas. Comera has 
adjustable focus 6mm lens. [1° to infinity, macro capable} 
Auto power off when the privacy shutter ts closed. 

4\ Power is 7-13VDC. (all pwr. adapters and cables 
included) 1/3* CCD, 330Lines res. 35% better than 
standard VHS! Can als be used to transmit VCR oputput 

, to another TV for remote viewing 
SPECIAL, 2. 4GHz SONY-ASTROVIEW....$189ea. or 2 for $339 
addtl. 2.4GHz TRANSMITTER/RCVR. less Camera...$129ea. 


MOTORIZED ZOOM LENS SPECIAL 
6X magnification, 12X on a 1/3” camera! Auto iris too! 
New, fabulous hi-res. optics with sid. C-Mount. Superior Fujinon and 
Vicon lenses. Normally cost from $600 to $1500. There is no substitute for 
@ good lens! All drive motors will operate from 6-12VDC. Auto iris has a 
built in amp which works with any cameras video output for control. 


Type 8-6, 12.5 to 75mm, 6X, f1.2 


10V @ 2.5 AH SEALED, LEAD ACID, PACK 

Each pack consists of five, 2 Volt cells, Each cell the size of o std. Eas inanae’. 
D’ battery, They are arrainged as 1X5 cells. Enclosed in an ABS ' j 
outer shell. removed for photo) Mint condition. Perfect for 

robotics and other high drain applications, Buy several, make custom packs of any 
roling. Size: 7.S°Lx2.8°Hx LSD 5-five packs for $20, 30 for $99 
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ROBOTS WANTED: Dead or alive, 
whole or parts. Marvin (lowa Precision), 
Gemini, RoPet, Hubot, RB5X, Newton 
SynPet, ComroTot, ELAMI, ITSABOX, 
HeathKit (HERO JR, 1, 2000, or Arm 
Trainer), Androbots (TOPO, BOB, Fred, 
and Androman), Rhino, Maxx Steele, 
Omnibots, etc. Also looking for robot pro- 
totypes, options, and literature, will pay 
cash. Please E-Mail 
rdoerr @bizserve.com Call 810-777-1313 
or write to: Robert Doerr, 26308 
Cubberness, St. Clair Shores, MI 48081. 


3.15" x 2.5" x 2” depth. 

2.5% accuracy, 

Large clear scale, black 
lettering on white back- 
ground. Available in 

a variety of ranges. 


DC AMMETERS CAT# 


EACH 10+ 
0-100 mADC PMD-100MA $12.00 $10.00 


0-1A DC PMD-1A $12.00 $10.00 
0-54 DC PMD-5A $12.00 $10.00 
0-15A DC PMD-15A $12.00 $10.00 
DC VOLTS CAT # EACH 10+ 

0-15V DC PMD-15V $12.00 $10.00 
0-30V DC PMD-30V $12.00 $10.00 
AC AMMETERS CAT # EACH 10+ 

0-5A AC PMA-5A $12.00 $10.00 
0-15A AC PMA-15A $12.00 $10.00 
AC VOLTMETERS CAT# EACH 10+ 

0-150VAC PMA-150V $12.00 $10.00 
0-300VAC PMA-300V $12.00 $10.00 


1.5 Volt Mini-Vibrating Motor 


Tiny 1.5 Volt motor with offset-weighted fer) 
shaft. Typically found in pocket pagers ae 
and cell phones for vibrating alert signal. | 
Operates on 1.5 Volts, 80 mA. Motor 
body is 0.28" dia. x 0.67" long. Shaft is | 
0.03" (1mm) dia. x 0.16" long. 


catepem-131 $50 
each 


10 for $22.50 + 100 for $200.00 
500 for $875.00 ($1.75 each) 
3000 MCD ULTRA-BRIGHT 
RED LED 


Everlight # 383URC-2/TR1-C(R) 
Red, “Ultra-bright"” T 1 3/4 LEDs 
“Tape-and-reel” parts. These are 
5 mm diameter water-clear LEDs 
that light bright red at 20 ma. 
CAT# LED-50 


2 for $4 © 


all 0 


a Sam, 
Fron f ssp cotgel 


ORDER TOLL FREE J] - S00- 826-5432 


FAX (818) 781-2653 « INFO (818) 904-0524 
www.allelectronics.com 
E-MAIL allicorp @allicorp.com 


MAIL ORDERS TO: 


ALL ELECTRONICS CORP. 


P.O. BOX 567 


VAN NUYS, CA 91408-0567 
NO MINIMUM ORDER « All Orders Can Be Charged to Visa, Mastercard, American Express or Discover * Checks and 
Orders Delivered in the State of California must include California State Sales Tax * NO C.O.D * Shipping and Handling $5.00 for the 48 Continental United 
States - ALL OTHERS including Alaska, Hawaii, PR. and Canada Must Pay Full Shipping + Quantities Limited * Prices Subject to change without notice 


ARobot KIT from Arrick Robotics uses 
the BASIC Stamp II. Quality metal con- 
struction. Easy to and very 


assemble 
expandable. $235. http://www.robot 
ics.com/arobot 


PLANS — KITS — 


SCHEMATICS 


HEATHKIT COMPANY is selling photo- 
copies of most Heathkit manuals. Only 


ELECTRIC POWER METER STOPPER 
MAKES METER RUN SLOWER, STOP, 
OR EVEN REVERSE! COMPLETE 
PLANS $10, SOLD FOR EDUCATION- 


authorized source for copyright manuals. 


Phone: 616-925-5899, 8-4 


INCREDIBLY LOW PRICE! 
Sony Color Video Camera 
with Audio 


Sony# CCX-Z11/S1. 
Brand new color video 
camera with audio. 
ideal for surveillance 
or video con- 
ferencing. 
Good-looking, 
compact design, 
only 3.5" X 2.33” X 1.05". 
Adjustable lens. On-off G 
power switch. RCA jacks for =~ 
video and audio outputs. Includes 

4.5 Vde power supply, output cables and 
adjustable desktop camera stand which can 
easily be used as a wall or ceiling mount 
bracket. Get one now...at this price they won't 


last. 
CAT# VC-1100 
s90m, 


ENCLOSED SWITCHING 
POWER SUPPLY 


Voltek Corp # SPEC7188B 
Input: 100 - 240 Vac 
Outputs: + 5 Vdc @3.70A, ~ 
+12 Vde @ 0.60 A, > 
-5 Vde @ 0.054, 
+5 Vdc Trickle @ 
0.1 A. Metal 
encased switching 
supply. Standard three-prong IEC socket 
power input. 7 conductor, Molex-type connec- 
tor output. 9° x 2.1" x 1.36". UL recognized 
Removed from new equipment $3 50 


CAT # PS-27 


h 
“HI-8” Video Cassette 


SONY Hi-8 Top quality, 
metal particle 120 minute 
video casseties. Used 
for a short time, then 
bulk-erased. Each 
cassette has its own 


(O®) 


CAT # VCU-8 $3%,, 
| 10 for $28.00 * 100 for $250.00 | 


QUALITY 
PARTS 


FAST 
SHIPPING 


DISCOUNT 
PRICING 


AL PURPOSES ONLY. 
(VISA/MC/AMEX/COD) OPEN 
HOURS! 407-654-9677 BRINKER 


ENGINEERING LABS, USA. 


Outside th 
€ U.S. A. 
Send $3.09 Postage. 


(PWB 20434-CEM) 
5 x 8 dot format. 

3” x 1" viewing area. 
3.88” x 2.38" module. 
Removed from new 
equipment. May have felt padding on metal 


bezel. 14 pin single row header is pre-attached. 


Spec/hook-up sheet included. 
CAT# LCD-46 


each 


Consists of a dart-shaped underwater trans- 
ducer on a 21’ wire and a small gm ~ 
amplifier. According to the man- a 
ufacturer, it enables 

you to hear the fish strik- 
ing your bait, thus 
allowing you to a 
catch more fish. We 
don't have the instruc- . 
tions, and you will need some head- 
phones with a 3.5 mm phone plug. Also 
requires 4 AAA batteries (not included). 
Transducer is 3.3" long. Amplifier 
assembly is 3.5" x 2.4" x 1”. 


CAT # AQS-1 $ 500. 


g Case 


Padded 


Good looking pro- 
tective carrying 
case for Zip 
drives or 
Walkman 
players, tools, 
guns, photo- 
graphic or electronic 
equipment. This well-built black 
canvas bag has 0.5” thick high density padding 
all around and nylon inner liner. 1.5" wide 
webbed handie and detatchable shoulder 
strap. Heavy duty zipper. Interior pocket and 
adjustable velcro compartment. Interior area: 
16" X 6" X 2.5". These are new bags with a 
company logo (Interactive Network) on a patch 


on one side. 
00 
CAT # CSE-10 $500 


= 
ee) 


Orders Accepted by Mail « 


MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write, E-MAIL or Fax YOUR LIST. | 
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HOVERBOARDS, JETPACKS, LIGHT- 
SABERS. Pians, schematics, and kits for 
over 100 incredible devices. $3 for cata- 
log. Future Horizons, PO Box 125, 
Marquette, MI 49855. www.futurehor 
izons.net 


; PCB Milling 
Ie spe tees Sead 


CIRCUIT BOARDS. Low-cost, 
made PC boards from = 

gram files (no photoplots romuiredh. 
ingle and dou e-sided with contour 


Hips 


routing. Ideal for RF/analog/digital proto- 
types. Full details at http://www.pc 
bmilling.com E-Mail: feed 


TERRIFIC TIMEPIECES! LED binary 
clock. LED digital clocks, other kits! Free 
cue PC 805-339-0702. 
www.ElectronicsUSA.com 


* 


| 


VHF POWER AMPLIFIER re] 


BROADCAST FARTHER! 75-110MHz 
amplifier connects to stereo transmitters. 
Produces 2-15 watts. Requires 50- 
150mW drive. Complete plans with part 
source and antenna information only $14 
+ $2 S&H. Progressive » PO 
ee eee Streamwood, IL 60107. 630- 


PALM PILOT never replace batteries 

again. Simple modification charges bat- 
teries in cradie. For Palm Pilots up to Illx. 
$10. Mark Lopez, 22689 Silver Dollar, 
Corona, CA 91719. 


ELECTRICITY — STOP BUYING IT! 
Legally reduce $150 mont! 
low as $15. Make FANTAS 
friends, neighbors how! F 
-800-668-1878. 


3 to as 
showin "FREE 
INFO! 


TRANSISTOR THEORY FOR DUM- 

MIES. A new, easier to understand 

approach. Other basic electronics theory 

cates Lots of useful information, 22 

e text, $6.85 ppd. Credit card orders 

70 49. 5325 or mail to: THERMA- 

E, INC., 206 Birch St., Alexandria, 

VAN 22305. Details at: 
www.THERMA-DYNE.COM 


CONSUMERTRONICS 120+ exciting 
manuals: Electronics, computers, 
Internet, phones, energy, radionics, 
financial (including stocks), crime-fight- 
ph security, survival, phenomena, SPE- 
CIAL PROJECTS. Catalog $3. PO Box 
23097, Albuquerque, M_ 87192. 
www.tsc-global.com 


BJC-4000/BJC70 and Apple 


51626A or HP 51629A. 


Scribe $4.00; Mannisman Tally Spirit 


corel 


REFILL INKS FOR INKJET PRINTERS 


Refill your old cartridge and save. All refill kits come with instructions and 
needed materials for refilling inkjet cartridges. Success guaranteed. 
Available for the following: 
CANON BC-01, BC-02 CANON BJ10e, APPLE STYLEWRITER, BJ-200 
Single Black Refill $8.00; Triple Refill $19.00. CANON BJC-600 (BC-201) 
Single Black or Single Colors (3 refills) $8.00. CANON BJ-130/300/330 
& IBM Exec Jet (Cart #BJI-481 & BJI-642) Black - 3-bottle kit $22.00. 
‘ CANON BJC-210/240 (BC-05 Cart) 3-color kit (3 refills each color for BC- 
P 05) $24.00. CANON BJC-4000 and Apple Stylewriter 2400 Black 3-bottle 
sc sale BOSD: 9 refills BCI-21 black, 30 refills BCI-11 black, 10 refills BCI-10) $19.00. CANON 
Apple Stylewriter 2400 Tri-color kit - 6 refills each color for BCI-21 or 15 
refills each color for BCI-11 $24.00. CANON BJC-800/820/880 3-bottle kit (for BJI-643B) $19.00. 
CANON BJC-800/820/880 3-bottie tri-color kit (Cart #BJI-643CMY) $24.00. EPSON STYLUS 
COLOR PRINTER - (Cart S020034) Single Triple black $19.00; Tri-color kit (Cart S020036) 2 refills 
each color $24.00. EPSON STYLUS COLOR Il - (5020047) Triple Black $19.00 (S020049). Tri-color 
(2 refills each color) $24.00. EPSON STYLUS COLOR 400, 500, & 600 (S020093) Triple black (7 
refills total) $19.00; EPSON STYLUS COLOR 200, 500 (S020097) Tri-color 3 refills each color 
$24.00. EPSON STYLUS COLOR 400, 600, 800, 1520 Tri-color (S020089) 3 refills each color 
$24.00. EPSON STYLUS 800/1000 (S020025) 3-refill kit, black, $19.00. HP DESKJET 
500/550/560 (51608A, 51633A, 51626A) Black single refills $8.00. HP DESKJET 
500/550/560. Black 3-bottie kit $19.00. HP DESKJET 500C/550C/560C . Tri-color kit (5 refills 
each color) $24.00. HP DESKJET 1200C, DESIGNJET 650 (Cart #HP 51640B) Black Three pack 
(3 refills) $19.00. HP DESKJET 1200C/1600C, DESIGNJET 650 (Cart #HP 51640 C\M.Y). Tri- 
color kit (one refill each color) $24.00. HP DESKJET 600/660 (HP 516294) Black three pack 
$19.00. HP DESKJET 600C/660C. (HP 51649A) Tri-color (5 refills each color) $24.00. HP 
DESKJET 855C/1600C (HP 51645A) Biack three pack $19.00. HP DESKJET 855C (HP 516414) 
Tri-color kit (2 refills each color) $24.00. HP DESKJET 720, 722, 890, OFFICE JET 1170 & 1175 
(C1823A) Tri-color kit (2 refills each color) $24.00. HP PAINTJET and PAINTJET XL (51606A) Black 
3-bottle kit $19.00. HP PAINTJET and PAINTJET XL (51606C) Tri-color kit $24.00. HP PAINTJET 
XL300 (C1645A & C1656A) Black 3-refill kit $19.00. HP PAINTJET XL300 Tri-color kit (1 refill 
each color) HP 51639C,M.Y $24.00. HP THINKJET, QUIETJET, KODAK DICONIX 150 (516044 
or 922614) black 5 refills $9.00. IBM/Lexmark/Execjet/4076 (1380620) black 3-refill kit $19.00. 
IBM/Lexmark ExecJet IC, WinWriter 150 C (Cart #1380619) 4 refills each color $24.00. SNAP 
AND FILL SYSTEM - Permits refilling HP 51626A (black for HP 500-series) and HP 51629A (black for 
HP 600-series) cartridges without making a hole in the cartridge. Consists of special cartridge 
syringe, plastic tubing, and directions. STARTER KIT - with ink for 3 refills $28.00. EXTRA INK FOR 
SNAP & FILL SYSTEM (black on) 4-0. bottle $18.00; 8-oz. bottle $34.00. Specify whether for HP 


oe 2 HARD-TO-GET PRINTER RIBBONS 
Gorilla Banana, Commodore 1525 $8.00; Adam Coleco $12.00; T1-850/855 
$6.00; Centronics 700 Zip Pack $5.00; C. Itoh Prowriter Jr., Riteman C+/F+ 
$6.00; Riternan inforunner $8.00; Commodore MPS-801 $5.00; MPS-803 $7.00; Decwriter LA30/36 $4.00; 
Apple 80, Commodore 1526 $5.00; Epson JX-80 4-Color $14.00. 
Printronix P-1013 $11.00; Star SJ144 color 3-pack $29.00. 
ALSO HEAT & TRANSFER RIBBONS AND PAPER FOR PRINTING T-SHIRTS. 
Over 300 different ribbons in stock. All ribbons new, not re-inked. Fully guaranteed. 
Order directly or send SASE for complete list. 


Add $4.00 per order shipping. California residents add 7.75% sales tax. 
On ribbon orders over $50.00 deduct 10% discount. 


H.T. ORR Computer Supplies 


ot 249 Juanita Way, Placentia, CA 92870-2216 


holder, 


: yf 
joan, 


714-528-9822 - 800-377-2023 - FAX 714-993-6216 
http://www.extremeplay.com/occomp/orr.htm | | 


Write in 111 on Reader Service Card. 


NEED LARGE, precision wound coils for 
vehicle detectors, alarms, loop antennas, 
proximity detectors, metal locators, direc- 
tion finders, security gates or other pro- 
jects? We also sell tubes and AM radio 
signal boosters which improve reception. 
Send $2 for details (refundable with pur- 
chase). Fala Electronics-V, POB 1376, 
Milwaukee, WI 53201. 


200+ ELECTRONICS PROJECTS. Build 
for pleasure or make 100% (or more) 
profits reselling printed plans. $1 (refund- 
able) for catalog & dealer info. MATCO- 
A5, PO Box 509, ROSEVILLE, MI 
48066-0509. 


BUILD THE MENDOCINO MOTOR. This 
fascinating device is a solar powered, 
magnetically levitated motor. It will 
delight and amaze you and your friends. 
The 27 page plans book includes a list of 
parts suppliers. The motor uses readily 
available parts. Plans are $15 plus $2.50 
S&H. Write to: St. Elmo's Fire, PO Box 
141, Stow, MA 01775. E-Mail: tev@gen 
rad.com 


AWESOME KITS: voice changers, levi- 
tators, lasers, solor robots, and more! 
Catalog $1. LNS Technologies, PO Box 
67243, Scotts Valley, CA 95067. 
www.techkits.com 


VOICE CHANGER: PCB with all board 
mounted components plus speaker. 
latch for our N&V article.) New price 
.95 postpaid in US. MicroMethods, PO 
Box 909, Warrenton, OR 97146. 503- 
861-1765 jdennon @seasurf.com 


THERMAL ELECTRIC generator. 
Electricity from your woodstove, or any 
heatsource. Smallest working model 
gives 12 amphours/day/12V. Information 
on how to build your own and biu sein 
for working model, send $20 CC, C 
money order to: Electronic Service, Box 
48, Ambler, AK 99786. 


MISCELLANEOUS 
ELECTRONICS FOR SALE 


CALL FOR a free electronics catalog 
or visit our web site at www.bgmicro 
com/ B.G. Micro, PO Box 280298, 
png TX 75228. Order line 1-800-276- 


HIGH QUALITY TOOLS AND STAIN- 
LESS STEEL HARDWARE. European 
and American screwdrivers, nut- 


drivers, pliers, hex-keys, balidrivers, 
and more! Wiha, Bondhus, and 
Knipex. Stainless cap screws, 


machine screws, nuts, washers, U- 
bolts, and pe Free catalog. Robert 
Mink Im re ne tae Box 6437V, Fair 
Haven, Tele ne or fax 
732-728-3388. E-Mail: @csi.com 


NUCLEAR ELECTRONICS (NIM, 
chee PMTs, optics, high vacuum, 
and high voltage components and equip- 
ment. Guaranteed quality at reasonable 
cost. OE Technologies, Box 703, La 
Madera, NM 87539. Ph: 505-583-2482, 
Fax: 505-583-9190, E-Mail: oetech@ 
newmexico.com http://www.oetech.com 


SUPER SAVING UPGRADE KIT 
M'BOARDS WITH CPU, BB AGP & SOUND: 


K6-2 350 Mhz MMX $149 
K6-2 380 Mhz MMX $189 
K6-2 400 Mhz MMX $199 
K6-2 450 Mhz MMX $229 
K6-3 400 Mhz MMX $285 


Orders & Price 


K6-3 450 Mhz MMX $339 
Pentium Il Celeron 333 w 128Kcache $149 Tel:(800) 899 6430 


Pentium I] Celeron400 w 128Kcache $219 
Pentium 11 350 MMX $269 
Pentium Il 400 450 MMX $295 Scall 
Pentium Il 450 500 MMX $375 cal 
Any other board Please Call 


T 


16 Bit Sound Card 


44X Bundle 


$79 


48X Speed CO 


30 Days 
Money Back 


with Wavetable. WE ALSO 


Amplified Speakers B0W 
For ALL kinds of Drives, Sound Cards 


FLOPPY 

1.44 Mitsumi 
MONITORS 

4" 28 108 N-1, Low Radiation... 


peakers and CD Titles: $Call euilsSae= 


IBM GHEE 


300MM 


Motherboard 
CPU. ANB AGP 
VGA & SOUND 


VGA CARDS 
GA 1MB ISA 
PC! IMB/2MBV4MB 00. 
PC] OR AGP VGA BMB.. 
BANSHI 16MB sbsesniars 
OODO Wh 12MB ocean 
YY OTHER VGA CARDS... 
CONTROLLER SCSi 
DIAMOND FIRE PORT 40._. 
Adaptec 2940/2940UWI2940U2W. ~~ SiaarieOcal > 
MODEM FAX MODEM 
3.6K Voice Modem/ Fax Modem 
56K Voice Modem\ Fax Modem... 
la dala ‘V90.......$79 


ng Pale 

SOLAR-POWERED FAN HAT. Baseball 
type hat with solar powered fan. Great for 
sports fans, golfers, etc. Available in red 
or blue. $19 plus $2.00 shipping. CA res- 
idents add 7.75% sales _ tax. 
Visa/MC/Disc/Amex OK. H.T. Orr 
Computer Supplies, 249 Juanita Way, 
Placentia, CA 92670. 714-528-9822, 1- 
800-377-2023, FAX 714-993-6216. 


ELECTRONIC PARTS: LOW, LOW 
PRICES! Phone, fax, E-Mail for free flyer. 
Hoffman Industries, 853 Dundee Ave., 
Elgin, IL 60120. Ph: 847-622-8201, Fax: 
847-622-8202, E-Mail: hoffind@aol.com 
Web site http://hoffind.com 


FREE FLYER on DBS, cable TV, phones, 
credit cards, schematics, health items. 
Bill 1-800-879-9657. 


SOLDERING STATIONS: Weller 
EC2002M-1 new, $175 or $150 for five or 
more. John 404-363-9602. 


FOR SALE: Induction heater MFD by 


Honeywell, used to solder glass to metal 
such as panel meters and misc. antenna 
terminations, self-contained one cabinet 
110V AC power supply, $750. Antac, 


310-478-3561, fax: 310-826-4058. 


350 MMK 


Motherboard 
CPU, 8MB AGP 
VGA & SOUND 


Resales 
Dealers 
Welcome $159 


3 years Parts & 
5 years Labor 
Warranty. 


sil www. .bisme.com 
-BISME COMPUTERS OUTLET : 


ANAHEIM WIRE PRODUCTS. DIS- 
TRIBUTOR OF ELECTRICAL WIRE 
AND CABLE since 1973. Items available 
from our stock: Hook up wire, Automotive 
primary wire, GXL, SXL, Plenum cable, 
Teflon wire, Multi-conductor cable, 
Irradiated PVC, SO-CORD, Mil-S 

wire, Building wire, Welding cable, 
Battery cable, Telephone wire, Shrink 
tubing, Cable ties, Connectors. Wire cut 
& strip to specs. If interested, please call 
1-800-626-7540, FAX: 714-771-5043. 
Visa/MC/Amex. SEE US ON THE 


INTERNET: http://www.an 
aheimwire.com OR E-Mail: info@an 
aheimwire.com 


HARD-TO-find parts: Big screen tubes, 
$135; TV & VCR tuners, $20; VCR RF 
modulators & trays, $5 & $10; ICs, $10, 
radio & TV tubes. Call 912-272-6561, 
Scarborough TV, 1422 Old River Rd., 
East Dublin, GA 31027. 


PC CABLES: http://Awww.pccables.com 
connectors, RS232, IDC, SVHS, ribbon 
cable, DB9, DB15, loopback, null 
modem, jumpers, SCSI, screws, rails. 
Secure online catalog, ordering, brows- 
ing. 954-418-0835. 
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AST GLOBAL ELECTRONICS 


24529 STATE HWY. 408, CAMBRIDGE SPRINGS, PA 16403 
VOICE 814-398-8080 - 1-888-216-7159 - FAX 814-398-1176 


VIEW COMPLETE LISTING AT: /F WE DON'T CARRY IT... WE'LL FIND IT 
http://www.astglobal.com QUICKLY ... AT REASONABLE PRICES. 


HP 624A, Power Supply, 0-60V @ 1A (metered) 


HP BOBIA Rate Generator (1GH2) wEOS2A Delay Generator 
(1GHz) wBOSGA Output Amp wiIS401A & 15400... ..... $1 


200KH2-S20MHz 
Fike B0S0A, DMM 4-1/2 Digi watery Pack 
Fhike BOSOA, OMM 4-1/2 Digit wo Battery Pack 


HP 141T, Spectrum Analyzer Mainirame ... o.oo sec e seen AWM. $300 
HP 141T, Spectrum Analyzes w8SS2A/8S538, 1KH2-110MHz .. $1,000 HP 86200, Frame w862228 Swoeper.01-24GH? .......... “= 
HP 141T, Spectrum Analyzer wBSS2B/85538, 1KHz-110MHz .. $1,200 HP 882420, FF Phagn, S9-Q.0GH2. ... 2... cnccnneeneuee 

HP 141T, Spectrum Analyzer w8SS2E/0SS6A, 20H2-SOOKHrz... . $1,100 HP 86408, Signal Generator, 5-1050MHz, Opt. 002/001 or 003. om 
HP 141T, Spectrum Analyzer wiSSS2EV8554B, 1KHz-1.2GHz.. . . $1,700 HP 8640B, Signal Generator, .5-512MHz, Opt 001 or 003........ $700 
HP 141T, Spectrum Analyzer wESS2B8555A, 10MHz-18GHz .. $1,900 HP BBSGA, Synthesized Signal Generator, 100KH2-990MHz . .. $1,400 
HP 214A, Pulse Generator, 0BV-100V .... 5... ss ee eeeerees $200 HP 874A, Reflection Test Set, 2-12.4GH2 2... ccece cee $200 
HP 334A, Distortion Analyzer... ccc ccc ccceeseenenes HP BB01A, Modulation Analyzer Opt. 010... 2... ccc cee 


TURN IDLE TEST EQUIPMENT 


— INTO CASH — 
CALL OR FAX FOR QUOTATION 


Tek TRS0G, Plug-in Tracking Generator, 100KH2-1.8GH2 ..... 
Tek 2213, Scope (G0MHz), Dual Trace .......ceccecseeeeeee $375 
Tek 2215, Scope {60MHz) Oual Trace SRedapehadtedsnne sees 3450 


HP 53144, Counter, 100MHz, Opt. 002, wiManual, Nice! ....... 
HP 5314A, Counter, 10MHz, Opt 001 (ico), Nice! ... .. . 
HP 53158, Counter, 100MHz, Opt. 001, wiManual, Nice! ....... 
HP 53158, Counter, 1GHz, Opt 001/003, wiManual ..... a 


wiCountedTenedDMM 

Tek 2246, Scope (100MHz) 4-Channel Cursor AO. .. SPECIAL Fare 
Tok 2247A, Scope (100MHz) Dual Trace wi 

Counter Timed VOWneter . 5... cece eeeeeers 
Tek 2336, Scope (100MHz) Dual Trace ............ 
Tek 2445, Scope (1SOMHz), 4-Chamnel Cursor Readout... .... $1,100 
Tek 245A, Scope (150MHz), 4-Channel Cursor Readout .... . $1,400 
‘Tek 2465, Scope (S00MHz), 4-Channel Cursor Readout. ....... $1,400 
Tek 453, Scope (60MHz), Dual Trace . ... ade 
Tok 465, Scope (100MHz), Dual Trace .. . 
‘Tek 4658, Scope (100MHz), Dual Trace . . 
Tek 486, Scope (1OOMHz storage), Dual Trace . . . 
Tok 475, Scope (200MHz), Dual Tract... 6s ese ceeeeeeees 


HP 6112A, Power Supply, 40V @ 5A (metered) .. 
HP 6116A, Power Supply, O-100V @ 200MA.. cee cess 
HP 62028, Power Supply, 40V @ .75A (metered)... 
HP 62038, Power Supply, 75V @ 3A (metered)... 
HP 62058, Power Supply (dual), O40V @ 3A, 0-20 


HP 62068, Power Supply, 0-60V @ 1A (metered). 
HP 212A, Power Supply, CVICC, 0-100 @ 100MA . 
HP 6213A, Power Supply, CVICL, 0-10V @ 1A... 
HP 6217A, Power Supply, CVICL, 0-50V @ 200MA ..... it 
HP 6218A, Power Supply, CVICC, O-50V @ 200MA oo... 
HP 62278, Dual Tracking PS 0-25V @ 2A... ec. cece 
HP 62608, Power Supply, 10V @ 100A (metered)............. 
HP 62648, Power Supply, 0-20V @ 20A........ 
HP 62658, Power Supply, 40V @ 3A (metered) .. 
HP 6266A, Power Supply, 40V @ GA (metered) . 


* 60-DAY WARRANTY 
* 10-DAY RIGHT OF RETURN 
* SATISFACTION GUARANTEED 


Write in 113 on Reader Service Card. 
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ELECTRONIC MILITARY SURPLUS 


FAIR RADIO SALES 


Mafcinpreahes fairradio.com 


30 FT MAST KIT 


Write in 114 on Reader Service Card. 


SOLAR ELECTRIC SUPPLIES: All 
manner of solar electricity available here. 
64 watt panel, $319. 120 watt panel, 
$589. Flexible 5 watt, $89. Controllers 
start at $39.95. Inverters, shunts, racks, 
mounts, etc., solar roofing shingles. Visit 
www. planetarypower. com 1-877- 
SOLAR-PV. 


MISCELLANEOUS 


ELECTRONICS WANTED 
WANTED: BALANCING machines & 


vibration analyzing uipment ge stovet 
tured by the followin ral 
Dynamics, Hofmann, Ben ey da, 
Schenck, IRD Mechanalysis, Gishott. 
Contact Mike Park at E.T. Balancing, 
12823 Athens Way, Los Angeles, CA 
cee 310-538-9738, FAX: 310-538- 


WANTED: AVIONICS test equipment, 
IFR, 600A, 401L, others, Collins, King, 
Sperry, North Atlantic, Litton INUs L 
series, rate and tilt tables, air data test 
sets, 941-625-3222 P, 941-625-0494 F, 
E-Mail: avionics @afcon.net 


WANTED: GEN-RAD Lint DC pow 
supply, 1266A AC supply, 1633-Pl 
range extension, eneral io experi- 
menter publications, 610-932-4019. 


WANTED: X-BAND radar equipment. 
Military, civilian, working or not, parts, 
bi etc. Box 10215, Pittsburgh, PA 


HP S4S01A }00MHZ DIGITIZING SCOPE $1300.00 
HP $4201D 300MHZ DIGITIZING SCOPE $1000.00 
HP $4201A 300MHZ DIGITIZING SCOPE $1000.00 
HP 54200A SOMHZ SCOPE/WAVEFORM ANALYZER $700.00 
HP 3312A 13MHZ FUNCTION GENERATOR 


HP S370A 100MHZ U.T.1. COUNTER 


HiP 2455A DIGITAL MULTIMETER 


HP 8SS8B/181 100K-1 SOOMHZ SPECTRUM ANALYZER $1000.00 
HP 8559B/183 1OMHZ-21GHZ SPECTRUM ANALYZER $3000.00 


HP 1740A 100MH2, OSCILLOSCOPE $250.00 
HP 6034A 60VDC-10A POWER SUPPLY $750.00 
HP 62698 40VDC-S0A POWER SUPPLY $800.00 
HP 65534 40VDC-12 5A. POWER SUPPLY OPT_JO1 


HP 6632A 20VDC-5A POWER SUPPLY 
HP 6643A 45VDC-4.3A POWER SUPPLY OPT.J03 


ABC ELECTRONICS 315 7TH AVEN. MPLS. MN. 55401 
(612)332-2378 FAX (612)332-8481 E-MAILSURPI@VISI.COM 
WE BUY TEST EQUIPMENT AND COMPONENTS. 
VISIT US ON THE WEB AT WWW.ABCTEST.COM 


DEC EQUIPMENT WANTED!!! We are 
buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific 
Micro Systems (SMS), DSD, Datability, 
Dilog, other DEC compatibles, and 
Computer Output Microfilm (COM) units. 
Please call for a quote or fax us your 
pel ipment list. We buy, sell, and trade. 

KEYWAYS, INC., 937-847-2300 OR fax 
937-847-2350. 


WANTED: EXCESS ELECTRONIC 
COMPONENTS, BOARD-LEVEL COM- 
PONENTS; MILITARY COMPONENTS; 
ICs, MEMORY, TRANSISTORS, 
DIODES, CAPS, RELAYS, ETC. CALL 
LA PALMA SEMICONDUCTOR, 714- 
523-8892 FAX 714-523-8898. 


HIGHEST PRICES PAID: | will pay the 
following prices for Western Electric 
tubes: 211A/D/E new $300, used $175; 
212A/D/E new $750, used $275; 274A/B 
raved base) new $250, used $200; 
COB (engraved base) used $550; 422A 
new $50, used $25; 437A new $50, used 
$25; and many more. Also buying 
Western Electric, and other audio tube 
and equipment literature. Call or send us 
hers oll free tel/fax: 1-888-715-8823. 
Singerhouse/Singerhouse Sound, 
LLC, PO Box 321, New Richmond, WI 
54017. E-Mail: singtube @frontiernet. net 


HP 4935A TRANS IMPAIRMENT TEST SET $900.00 


HP SQ06A SIGNITURE ANALYZER $150.00 
HP 866028 1MHZ-1300MHZ RF PLUG $400.00 
EIP 575 MICROWAVE COUNTER $1500.00 
FLUKE 95 SOMHZ SCOPEMETER $450.00 


TEK 496P IKHZ-1 8GHZSPEC.ANALYZER $3500.00 
TEK 1240 LOGIC ANALYZER $750.00 
TEK TDS320 100MHZ DIGITAL O-SCOPE $1400.00 
TEK 11401A SOOMHZ PROG.O-SCOPE FRAME $750.00 


TEK 7812 SAMPLING PLUG 

TEK 7114 10KHIZ-1 GHZ SPEC. ANALYZER 
TEK AMS03 CURRENT PROBE AMPLIFER $250.00 
WAVETEK 145 20MHZ PULSE/FUNCTION GEN. $400.00 
WAVETEK 182A 4MHZ FUNCTION GEN. $150.00 
WAVETEK 955 7.5-12.4GHZ MICROSOURCE $1100.00 


Write in 115 on Reader Service Card. 


WANTED: TUBE HiFi/commercial amps, 

yaneh. 2 corner/horn speakers. Altec, 
larantz, Mcintosh, Western Electric, 

etc. 405-737-3312 fax 405-737-3355. 


WANTED: TUBES, radios, transmitters, 
receivers, gyros, bearings, connectors, 
relays, lamps, synchros. Hyness 

ny, B Delair Road, Cranbury, 
NJ 08512-4212. Phone: 609-395-1116, 
FAX 609-395-1117. 


WANT USED or surplus DC motor con- 
trols or adjustable frequency AC drives, 
1/2 HP and up. DC motors fractional to 3 
HP. C. Woodruff, 5507 55th Ave. S., 
ore WA 98118. Voice/Fax 206-723- 


CASH PAID FOR ICs. Military or com- 
mercial integrated circuits, transistors, 
diodes, any semiconductors. ELEC- 
TRONIC SURPLUS, INC., 5363 
Broadway, Cleveland, OH 44127. 216- 
441-8500 or fax 216-441-8503, since 
1946. www.electronicsurplus.com 


WESTERN ELECTRIC wanted: 1920s- 
1960s. Amplifiers, mixers, pre-amps, 
speakers, tubes, etc. FREE OFFER 1- 
800-251-5454. 


WANTED: OLDER electronics and com- 
un! magazines. Popular Electronics, 

adio-Electronics, Byte, DDJ, Kilobaud, 
Hoptyet Computing, Computer 
roup newsletters, etc. Call 
oreoae 846-8208, maxweb@pac 


bell.net 


EDUCATION 


RF OSCILLATOR DESIGN. Learn to 
design RF oscillators from a pro. Short 
course presents the knowhow of oscilla- 
tor analysis, simulation and design with 
breadboard experiments. Requires 

and some calculus. $25 + $6 
S&H or send for free information. RFLS, 
PO Box 9185, Gaithersburg, MD 20898- 
9185. 


BUSINESS 
OPPORTUNITIES 


COUNTER-SURVEILLANCE=$250 HRI! 
Electronic eavesdropping is cayman 
widespread! Are you sure you're safe 

Learn how others (without prior experi- 


ence) earn $250 HR in the fascinating 


field of COUNTER-SURVEILLANCE! For 
FREE catalog call: 1-800-732-5000. 


REPAIRS — SERVICES 


PICS, GALS READ if you've lost your 
masters. Programming service available. 
Call for info. Ne Sales, 616-683- 
0500. 


PLAYSTATION MOD c bt Works with 
all models up to 750x. Color instructions. 
Seven wire hook up, does not come with 
wires. $5 each, plus shipping char 
10% discount for 10 or more. Call 
764-5118 to place an order. 


2-WAY RADIOS repaired. Specializing in 

Motorola portables. Flat rate plus parts. 

All work guaranteed. FCC licensed 25 
rs. Fast turnaround. Call Ed at Coral 
adio 954-796-9590. 


PC BOARD ASSEMBLY. Thru hole only. 
Small or large quantities OK. Call 
Network Sales. 616-683-0500. 


ENGINEERING CONSULTING. Product 
development from conceptual to 
manufacturing stages. Digital, analog, 
and RF expertise. Microcontroller 
designs for HCO5xx, HC11xx, and PIC 
families. Software design for IBM PC. 
XILINX and Altera FPGA design. In- 
house schematic capture and PWB. 
Hicks Electronic Design, PO Box 7366, 
Loveland, CO 80537 . Toll Free 1- 
888-849-6792 E-Mail: steve@hickseng 
ineering.com website: www.hickseng 
ineering.com 


Sell Nuts & Volts 
in your store and earn $$$! 


Contact us for details. 909-371-8497 
E-Mail distributors@nutsvolts.com 


Give him or 
her that 

special heartbeat 
28 leds form 2 blinking hearts. 
Power supply : 9V battery 


MK103 . 
LED SOUND-TO- 
LIGHT UNIT 

For different funny and practical 
applications. 4 high-intensity leds 
light up and react simultaneous 

on every sound. 7 al 
Power supply 


Power supply staf 
Power supply : 9V Ga 


17pceekit 


S 12.93 


MK110 
SIMPLE ONE CHANNEL 
LIGHT ORGAN 

With loudspeaker input. The lamp flashes 
on the beat of the music. Optical isolated 
loudspeaker input with adjustable 
sensitivity : 2W to 60W. 

Maximum load : 120W at 120Vac. 


amen 


Questions ? Contact us for a list of US distributors or to get your FREE catalogue 


MK105 y 
SIGNAL 
Several sign 


(E)EPROM PROGRAMMING done 
quickly and economically. One day turn 
around typical. Simple copy $3 per 
device. Also prototyping, design, and 
consulting services available. Call or 


North Bayberry, Wi 
316-687-2127, FAX 316-687-3103. 


PC BOARDS REPAIRED. Prices start at 
$5. Minimum 5 of one type. Network 
Sales, 616-683-0500. 


WELD ALUMINUM WITH PROPANE! 
EZ, INEXPENSIVE, STRONG. 
DETAILS: WEEKS, 36 CAROLINA ST., 
TAYLORS, SC 29687. 1-800-547- 
WELD(9353) FAX 864-244-6349. 
http://www.dura-fix.com 


For different applications 
(such as model construction) 
and educational purposes. 
Adjustable flashing speed. 
Power supply : 9V battery 


36pcekit 


S 10.95 


able with 6 jumper 


sight} a a is 


PRINTED CIRCUIT design by profes- 
sional with 30+ : conventional, mul- 
tilayer, downhole, fine line. Prototype and 
production fabrication. Reverse engineer 
existing 2-layer board. 

www.circuit-applied-tech.com call toll 
free 877-236-3223. 


CABLE CONVERTER REPAIR: Quality 
repair service for all name brands. If 
you're tired of the runaround you're get- 
ting from the company you purchased it 
from, or they're out of business. Give us 
a call for fast and courteous service, 
Have model and problem ready. Sorry no 
box, chip, or IL repairs. Highview 
Engineering 815-245-3735 or E-Mail: 
HIGHENG1 @AOL.COM ask for George. 


30pce kit 


& MK104 


ELECTRONIC CRICKET 


This cricket turns on 
when it gets dark, 

Great as practical joke. 
The tone and repetition 
between two crickets 

is adjustable. 

Power supply : 9V battery 


@ beats per minute 
&.@ixen by o built-in 
Kahiond by o led. 


SUPERMINI 2.5W 


STROBOSCOPE 
Adjustable flash frequency : 5-15Hz 
Power supply : 120Vac 

Power consumption : 13W max. 


(817) 284-7785 


www.velleman.be 


Write in 116 on Reader Service Card. 


AUDIO POWER AMPLIFIER 
Superb audio amplifier with incredible tiny 
dimensions. 
Integrated circuit has a pre- and power amplifier 
which can be used seporately. 

Max. output power : 2.5W @ 4ohm 

Frequency characteristics : 60Hz to 1SKHz 
Power supply : 4.5V to 15Vdc / 400mA 


Exists also as module : M2637 @aaezS) 


7415 Whitehall Street Suite 119 
Fort Worth, TX 76118 
F ; (817) 284-7712 


email 


: velleman@earthlink.net 
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CALL OR WRITE 


CALL TOLL FREE FOR OUR 
oan C&S SALES 22 
Orders Only 64 PAGE CATALOG! 
Se Habla Espanol Excellence in Service (800) 445-3201 


Fluke 8711! Free Dust sa Sak ane 2 Probes 


Elenco Model M-1740 Elenco Model LCR-1810 


|| Features high perform- 
H ance AC/DC voltage and 
current measurement, 
frequency, duty cycle, 
resistance, conductance, 
and capacitance meas- 


urement. wii 


Nee nanan —* 


Series Ii (limited qty. 
‘ cone oy) S-1325 25MHz Dual Trace $325 


S-1330 25MHz Delayed Sweep $439 
S-1340 40MHz Dual Trace $475 
S-1345 40MHz Delayed Sweep $569 
S-1360 60MHz Delayed Sweep $749 
Elenco Sweep Function Generator | Elenco Handheld | B&K Frequency Counter S-1390 100MHz Delayed Sweep $995 


5 Mode! BK-1875 
with bullt-in frequency counter Universal Counter DIGITAL SCOPE SUPER SPECIALS 


10Hz - 2.8GHz -1Hz - 2.8GHz 
5 Chakahs DS-203 20MHz/10Ms/s Analog/Digital $695 


DS-303 40MHz/20Ms/s Analog/Digital $995 
$4 89 DS-603 60MHz/20Ms/s Analog/Digital $1295 


Sensitivity: 
" + <0.8mV @ 100MHz 
This sweep function generator with counter is an ~ ie wien * <6mV @ 300MHz 
instrument capable of generating square, trian- : - . * <7mV @ 1GHz 
gle, and sine waveforms, and TTL, CMOS pulse Se Le <100mV @ 3GHz 
over a frequency range from 0.2Hz to 2MHz. 
Features 10 digit display, 16 seg- 


ment and AF signal strength bar- a 
20MHz Sweep / Function Generator | graph. 8 sees tannaat ad a 


with Frequency Counter shia eben 
umes 


Elenco RF Generator| Elenco 10Hz - 1MHz = 459 95 rf 


with Counter (i00k#z- 150k+z)| Digital Audio Generator 
Model SG-9300 Features: 
tt * One instrument with four test and measuring systems: 

* 0.2Hz to 20MHz a Raw Wirrecesenmenteanene * 1.3GHz Frequency Counter 
* AM & FM modulation . a. - Oe = * 2MHz Sweep Function Generator 
* Burst Operation ~e . = * Digital Multimeter 
+ External Frequency counter to 30MHz 3 * Digital Triple Power Supply - 0-30V @ 3A, 15V @ 1A, 5V @2A 
* Linear and Log sweep BK PRECISION 

Features internal AM mod. of 1kHz,RF | Features built-in 150MHz frequency 


10MHz Model 4017 $309 we @ VANS Ys MPM) counter, low distortion and sine/square 


5MHz Model 4011 $239 $G-9000 (analog, w/o counter) $119.98 | Waves. SG-9200 (w/o counter) $119.95 


feoaeeit FRS a Radio Elenco Technician Tool Kit 
Model PRO-SPORT+ Model TK-1500 


eee $79 28 tools plus a DMM 
*14 is 
Battery Monitor each contained in a large 


* Key Lockout or lies! |} flexible tool case with 
* Monitor Button ¢ 95 a handle ideal for 
: ps agg 1 49. everyone on the go. 


Large LCD Display 
Removable Belt Clip 


Set of 2 


ry 
* Highly Water Resistant 


PRO SPORT Model 
$109.95 set of 2 


Guaranteed Lowest Prices C&S —— INC. 15 DAY MONEY BACK GUARANTEE 


UPS SHIPPING: 48 STATES 5 


OTHERS CALL FOR DETAILS fegaht ous toe MLS NUE ——w-wey_ 2 YEAR FACTORY WARRANTY 


IL Residents add 8.25% Sales Tax a a _ 
Seat a9: : FAX: (847) 541-9904 (8: 


SEE US ON THE WEB http: Wuawicxsulak coi 
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E-Mail: n2xyz@sjra.org Web: http://www-sjra.org 
NY - HORSEHEADS - Hamfest. Chemung 
County Fairgrounds. 6am-3pm. FCC Exams. Talk- 
in; 147.96/36, 444.20. ARAST, Dave Lewis, 607- 
589-7495. E-Mail: info@arast.org 
hamfest@arast.org or winterfest@arast.org 

WA - WALLA WALLA - Hamfest. Walla Walla 
Valley ARC, Jack Babbitt, Sr. WASZAY, 509-525- 
7003. E-Mak: Shc ti 


— 5 ees re a 
AK - ANCHORAGE - Hamfest. Antlinaian ARC, 
Rick Marvin KL7YF, 907-277-6741. 
E-Mail: riment@alaska.net 
IL - GRAYSLAKE - Radio Expo "99. Lake County 
Fairgrounds, Rts. 45 & 120. Sat: 8am-4pm, Sun: 
8am-3pm. VEC Testing. Talk-in: 146.16/76 MHz 
(107.2 Hz PL), Chicago FM Club, Mike Brost 
WASFTS, 708-457-0966 (Voice Mail/Fax). 
Web: hitp://www.chicagofmclub.org 
NH - LANCASTER - Hamfest. Lancaster 
Fairgrounds, Rt. 3 North. 9am. VE Exams. Talk-in: 
145.430 & 145.150 & 147.315, Moose Swappers, 
Russ Boyce N1YZE, 603-922-5514. 
E-Mail; cusvt@together.net 


0 SEPTEMBER260002¢2C~=C—~*” 


CA - SANTA ANA - Swapmeet. ACP parking lot. 
Mary Russo 714-558-8813 

CO - LONGMONT - Hamfest. Boulder ARC, 
Randy Cassingham KORCC, 303-664-5366. 
E-Mail: arcie@thisistrue.com 

Web: http://www.thisistrue.com/barc.htm! 

FL - NEW PORT RICHEY - Hamfest. Recreational 
Center, 9am-3:30pm. Talk-in: 145.35 & 147.15. 
SARC, Mike Whitmore WB8ONY, 727-934-0228 
MA - FRAMINGHAM - Hamfest. High School. 
FARA, Bev N1LOO, 508-626-2012 

MD - BOWIE - FARFEST '99. Prince George's 
Stadium, Rt. 301, 1/4 mi S of Rt. 50. Gam (tail- 
gate). VE Exams. Talk-in: 147.075 & 146.52. 
Foundation for Amateur Radio, Al Brown KZ3AB, 
301-490-3188, Mary Morris N4TCI, 703-971-3905, 
E-Mail: Al Brown@ix.netcom.com 

E-Mail; amateur radio@hotmail.com 

Web: http://www.amateurradio-far.org 

NC - BOTNER - Hamfest. Falls Lake ARC, Wiley 
Ayscue N4NCK, E-Mail: n4nck@bellsouth.net 
http://www.angelfire.com/nc/n4nck/flarc.htm! 
NY - YONKERS - Flea Market. Lincoln High 
School, Kneeland Ave. 9am-3pm. VE Exams. 
Talk-in: 440.425 PL 156.7, 223.760 PL 67.0, 
146.910, 443,350 PL 156.7. Metro 70cm Network, 
Otto Supliski WB2SLQ, 914-969-1053 

OH - BEREA - Hamfest. Cuyahoga County 
Fairgrounds, 8am-2pm. VE Exams. Talk-in: 
146.73 PL110.9. Hamfest Assn. of Cleveland, Ron 
Nichols N8LZA, 1-800-CLE-FEST or 216-999- 
7388. E-Mail: info@hac.org 

Web: http://www.hac.org 
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WE ae PS eet 
WI - RACINE - Auction. Racine aieancte Club, 
Rob Madson KF9ZT, 414-552-6RMC. E-Mail: 
wOudiOw: net based nips atte wi, weal Serreko. 


AR - SPRINGDALE - Hamfest. sora AR 
ARC, Clarence Morrow KC5UEW, 501-631-9231 
Se APrerdeeesas Fs 
CA - LONG BEACH - ARRL Southwestern 
Division Convention. Nate Brightman K6OSC, 
562-427-5123. 


CA- SANTEE - ARC of I 1 Cajon Ham, Coniehie 
& Electronic Swapmeet, Santee Drive-in. 
619-561-0052 

FL - MAITLAND - Hamfest. Bahia Shrine AR 
Unit, Cecil Morehouse K4KEN, 407-281-9169 
MO - WARRENSBORG - Hamfest. Warrensburg 
Area ARC, Keith Haye WEOG, 816-697-3426. 
E-Mail: weOg@microlink.net 

NJ - LEONARDO - Hamfest '99. Croydon Hall, 
Leonardville Rd. east of Hosford Ave. 8am. VE 
Exams. Talk-in: 145.485 (-). Middletown Township 
OEM & Garden State ARA, Mario Sellitti N2PVP, 
732-787-7184, E-Mail: gsara@monmouth.com 
Web: http://www.monmouth.com/~gsara 

NY - SYRACUSE - Hamfest. Pompey Hills Fire 
Dept., off Rt. 20. 8am-2pm. Talk-in: 147.90/30. 
RAGS, Vivian Douglas WA2PUU, 315-469-0590. 
Web: www.pagesz.net/-rags 

PA - LEWISBURG - Computer, Amateur Radio & 
Electronics Show & Flea Market. Silver Moon 
Antique & Flea Market Show Area. Rt. 15, 2.3 mi 
N of Rt. 45. 9am-4pm. Talk-in: 147.270 Repeater 
& 146.52 simplex. Susquehanna Valley ARC, 
George Machesic 570-286-2086. E-Mail: 
gpmac@netscape.net, Dave Welker k3si@hot- 
mail.com Web: hitp://loveland.dynip.com/svare 
SC - ROCK HILL - Hamfest & Computer Fair 


NY - QUEENS - Hamfest. Hall of Science parking 
lot, Flushing Meadow Park Corona, 47-01 111th 
St. 9am-3pm. Talk-in: 444.200 repeat, PL 136.5, 
146.52 simplex. Hall of Science ARC, Stephen 
Greenbaum WB2KDG, 718-898-5599. E-Mail: 
WB2KDG@Bigfoot.com 
PA - WRIGHTSTOWN - Hamfest. Mt. Airy VHF 
RC, Mark Schreiner NK8Q, 610-847-2285. 
E-Mail: nk8q@amsat.org 
psn pn kde ee ere hs 
P § "(7 WpEeuian inet am 
FL- STARKE - Hamfest. Bradford County 
Fairgrounds, US 301 N. Fri: 2pm-8pm, Sat: 8am- 
4pm. Talk-in: 145.150-. Bradford Area ARC, Walt 
Terrell 904-755-4964 or Tony Spatafore 904-964- 
9328. E-Mail: wb2fgl@techcomm.net 
Web: www.angelfire.com/fl/arcba/index.html 
NH - ROCHESTER - Hamfest. Fairgrounds. Hoss 
Traders, Joe, 207-469-3492 

- OCTOBERS 91000 
CA- BAKERSFIELD - Hamfest. Bakersfield ARA, 
Robert Gerner Jr. KB6JFL, 661-588-7065. 
E-Mail: w6bar@hotmail.com Web: 
http: ia tripod. com/-w6bar/bara. html 


jae cour > 


ae. es : 
CA-SAN DIEGO - 17th toacs Symposium & 
AMSAT-NA Meeting, Duane Naugle KO6BT, 619- 
273-4088. E-Mail: ko6bt@amsat.org 

a = aes / /www.amsat.org 


= Sota is 
“ne “FONTANA - Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 
GA - AUGUSTA - Hamfest. ARC of Augusta, 
Terry Brown KEAMHN, 706-796-1128. E-Mail: 
cookie4u@cheerful.com Henry Arostegui KN4AV, 
706-793-1625, E-Mail: kn4av@bellsouth.net Web: 
http://www.gabn.net/kd4ahqweather/arca.htm! 
WA - BREMERTON - Harmfest. President's Hall, 
Kitsap County Fairgrounds. License Exams 10am. 
Talk-in: WW7RA repeater 146.620-, tone 103.5, 
simplex 146.520. North Kitsap ARC, Marcie 
Stilwell, 360-697-2797. E-Mail: nkarc@yahoo.com 


chee i oerOalia Ge TS tar! 


ee pera 


# 


FL - TAMPA - Harnfest. 4050 Dana Shore Dr. Sat 
& Sun 9am-3pm. Egypt Temple ARA, George 
Dixon 613-933-4350; Len Smith 813-684-4408; 
Eee Padgett 813-948-6500, E-Mail: kf4iti@ij.net 


cr. WALLINGFORD - Connecticut State ARRL 
Convention. Mountainside Special Event Facility, 
High Hill Rd. 9arn-3pm. Nutmeg CT Conv. 
Nutmeg Hamfest Alliance, Gordon Barker KIBIY, 
860-342-3258 E-Mail: k Ibiy@juno.com. 

E-Mail: nutmeghamfest@qsl.net 

Web: http://www.qsl.net/nutmeghamfest 

MD - WEST FRIENDSHIP - CARA Hamfest. 
Howard County Fairgrounds, S of +70, E of Rt. 32. 
8am-3:30pm. VE Exams. Talk-in: 147.135 (-) 
repeater, 146.52 simplex. CARA, 410-796-2587. 
Web: hitp://www.ocbs-nt- 
server.umaryland.edu/cara/hamfest.htm 


Turn Your Multimedia PC into a Powerful 
Real-Time Audio Spectrum Analyzer 


* 20 kHz real-time bandwith 

* Fast 32 bit executable 

* Dual channel analysis 

* High Resolution FFT 

* Octave Analysis 

* THD, THD+N, SNR 
measurements 


* Signal Generation 

* Triggering, Decimation 

* Transfer Functions, Coherence 

* Time Series, Spectrum Phase, 
and 3-D Surface plots 

* Real-Time Recording and 
Post-Processing modes 


Applications 

* Distortion Analysis 

* Frequency Response Testing 
* Vibration Measurements 

* Acoustic Research 


System Requirements 

* 486 CPU or greater 

* 8 MB RAM minimum 

* Win, 95, NT, or Win. 3.1 + Win.32s 
* Mouse and Math coprocessor 

* 16 bit sound card 


Pioneer Hill Software 
PHS 24460 Mason Rd. 
Poulsbo, WA 98370 


Priced from $299 


(U.S. sales only — not for export/resale) 


DOWNLOAD FREE 30 DAY 


TRIAL! 


www.spectraplus.com 


DTS ict EIR spectra Plus 
a subsidiary of Sound Technology, Inc. FFT Spectral Analysis System 


Sales: (360) 697-3472 


Fax: (360) 697-7717 


e-mail: pioneer @telebyte.com 


Write in 88 on Reader Service Card. 


Mi - MASON - Hamfest. Central MI ARC & 
Lansing Civil Defense Repeater Assn., Don 
Tillitson WB8NUS, 517-321-2004. 

Web: hitp://www.qsl.net/cmarc/hamfair-html 
NC - MAYSVILLE - Hamfest. 

OH - LIMA - Hamfest. Northwest OH ARC, Greg 
Schwark NSWBD, 419-647-6321. 

E-Mail: gas1950@aol, com 


LOST om 
MS - BILOX] - Hamfest. MS Coast ARA, Wayne 
Miller KB5AAU, 228-539-9929. 

E-Mail: kb5aau@woridnet.att.net 

Web: http: / www. ametro.net/mcara 


- oo) ‘octonm'is1617° °° 1) 


CA - CONCORD - Hamfest. Mt. Diablo ARC, ‘Dick 


Brown KT6X, 925-676-9048. 
E-Mail: paccon99@pacbell.net 


5 OCTOBER 16 = Les 


CA - SANTEE - ARC of E) Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 
619-561-0052 

IL - GODFREY - Hamfest. Lewis & Clark RC, 
Harold Elmore N9HE, 618-466-1909. 

E-Mail: helmore@piasanet.com 

Web: http://www.ezl.com/~imiller/lere. htm! 

MT - BOZEMAN - Hamfest. Gallatin Ham Radio 
Club, Laura Marino Lubner KJ7UN, 406-586- 
6659. E-Mail: ghrc@bigfoot.com 

Web: http://ghre.webjump.com 

TN - GRAY - Hamfest. Appalachian Fairgrounds, 
off 1-181. Kingsport, Bristol, and Johnson City 


ADDRESSABLE STEPPER MOTOR CONTROLLER 


The PARAMAX stepper motor controller is 
based 


a PC parallel port 


addressable 


controller capable of simultaneous operation 


of 4 uni-polar stepper 


motors 


ranging in 


voltages from 5 to 12 volts at up to 2 amps 


per phase. 
controller includes 
data through put 


second. Using the 


8 digital 


The PARAMAX stepper motor 
inputs with a 
rate of SOOk bytes per 
unique 


PARAMAX 


addressing method, up to 256 controllers can 


simultaneously function 
parrallel port. 


includeslibraries that 


from 
The programming package 
allow you to 


a single 


create 


applications both under Windows and DOS. 


Included libfaries are: 


Also available at: 
FORD ELeEctronics, INC 


(714) 521 - 8080 


C++, Pascal, 
Basic and utilities for DOS and Windows. 


Delphi, 


Write in 89 on Reader Service Card. 


Part Number: JWP1X-1A 


$199.95 


PARAMAK nc. 


(800) 473 - 8080 
Come and visit us on the internet at: 
www.paramax.net 
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SURPLUS 
TEST EQUIPMENT 


HEWLETT PACKARD 


117298, Carrier Noise Test Set 


TEKTRONIX 


1503, TDR Cable Tester wiOpt. 04 Recorder 


3551A, Transmission Test Set 
9575A, Phase Gain Meter 1H2-13MHz 


VISIT OUR WEBPAGE AT 
WWW.RSSURPLUS.COM 


7L18, Spectrum Analyzer Plug-in, 1.5-18GHz 


6012A, DC Power Supply, 0-60V/0-S0A, 1000 Wait... 
6034A, DC Power Supply, 0-60V/0-10A, 200 Wait 
62748, DC Power Supply, 0-GOV, 0-154 

6475C, DC Power Supply, 0-110V, 0-100A. 

6632A, DC Power Supply, 0-20V, 0-5A, 100 Watt 


Datron 1061A, 6.5 Digit Autocal Multimeter, DC Only .. . 
Datron 1062, 6.5 Digit Autocal Multimeter, DC/AC/Ohms. . . 
EIP 545A, Microwave Frequency Counter 

EIP 548A, Frequency Counter, 10Hz-26.5GHz .... 


Marconi 2019A, Signal Gen., 80KHz-1040MHz . 
Polarad 1105E-FT, Signal Generator, 0.8-2.4GHz . 
Sorensen DCS40-25, DC Power Supply, 40V/25A.... 
Trans. Devices DLR400 15 3500A, Dynamic Load. . 
Trans. Devices DLP 50-60-1000A, Electronic Load . . 
Trans. Devices DLVP 130-110-1000 


8672A, Synth. Signal Gen. 2.0-18.0GHz 
8672A, Synth. Signal Gen., 2GHz-18GHz, w/Opt. 08 $5000 
8748A, S-Parameter Test Set w/Opt. 026 


Wavetek 8501, Peak Power Meter 

Wavetek 8502A, Power Meter, 30MHz-40GHz 

Wiltron 560-7850, RF Detector, 10MHz-18.5GHz 

Wiltron 560-7S50, RF Detector, 10MHz-26.5GHz, Opt. 2. . $400 


R & S Surplus 


1050 E. CYPRESS STREET, COVINA, CA 91724 


(626) 967-0846 - FAX (626) 967-1999 
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SOLUTIONS TO YOUR CABLING NEEDS 


Cat.5 -- Enhanced Cat.5 — USB — 
Firewire -- High-End Monitor - Manual & Auto Switches 
Apple — Custom Cables -- Premise Wiring — more! 
HUGE SELECTION OF SCS! CABLES & ADAPTERS 


CUSTOM CABLE ASSEMBLIES 
MANUFACTURED TO YOUR SPECS 


Order Online 24 hrs./day. Reseller & Qty. Discounts Available! 
No minimum order, same day shipping on most orders, A+ and CET technician available to answer your questions. 


1EEE1284 / 488 / 1394 


POISE 


Radio Clubs, POB 3682 CRS, Johnson City, TN 
37602 

TX - DENTON - Hamfest. Denton County ARA, 
Don Mathis KB5YAM, 972-292-1203. E-Mail: 
cate Diels net. Webs http: ae a 


FL- PALM 4 BEACH GARDENS - Hamfest. 
AMARA Shrine Temple, 3650 RCA Bivd. Sat: 
9am-4pm, Sun: 9am-2pm, Talk-in: 
147.165/147.765. Palm Beach Repeater Assn., 
Ken Summerell KD4CTG, 561-640-9447. 
pla wFeiontniestials 


MA- CAMBRIDGE - Flea a at + MIT, baie = 
Main Sts. 9am-2pm. Talk-in: 146.52 & 
449,725/444,.725 W1XM/R PL 114.8 (2A). Nick 
Altenbernd KA1MQX, 617-253-3776 (9-5). Web: 
hitp://web.mit.edu/wimx/www/swapfest.html 
Ml - KALAMAZOO - Hamfest. County 
Fairgrounds, Talk-in: 147.040 K8KZO. Kalamazoo 
ARC & SW MI AR Team, 
E-Mail: ka8blo@net-link.net 
Web: http://www.qsl.net/ka8blo/hamfest.htm! 
OH - ASHLAND - Hamfest. County Fairgrounds, 
Claremont Ave. 8am-2pm. Talk-in: 147.105+, 
71,.9PL. Ashland Area ARC, David Fike NBUCA, 
419-289-1082, daytime. Mike Stroub KC8LCH, 
419-945-2777, nighttime. E-Mail: 
aaarc@hotmail.com 
PA - SELLERSVILLE - Hamfest. NEW Sellersville 
Fire House, Main St. Bethlehem Pike. 7am-1pm. 
VE Exams. Talk-in: 145.31 (144.71 input) W3Al 
repeater. R. F. Hill ARC, Linda Erdman KA3TJZ, 
215-679-5764. Web: http://www.rfhill.ampr.org 

[A - CHEHALIS - Hamfest. The Southwest 
Washington Fairgrounds. Talk-in: 147.06+ 110.9 
pl, simplex 146.46. Chehalis Valley ARS, Jim 
Kruger KK7AB, 360-748-1930; KK7AB@ARRL.net 
or Bill Harwell KC7QHJ, 360-748-8086. 
E-Mail; bharwell@localaccess.com 
wee Jens = "eld anaes vo bmartal chat 


LA- LAKE ¢ CHARLES - Hamfest. Southwest LA 
ARC, Dick Rogers WB5TUG, 318-474-7947. 
E-Mail: hotred@linknet.net 

NH - NASHUA - Hamfest. Res Ctr Church, 
Antique RC, 617-923-2665 


(550MHz) 


+ 20+ 
Refurb. Panasonic 145 $45 $40 $35 
Regal w/Remote $38 $35 $30 
BC4535 86 Channel $30 $28 $25 
Oak Sigma 99 Channel $45 $40 $35 
75 Channel Converter $18 $18 $18 
Zenith ST1600 w/Remote $75 $70 $65 
Panasonic Converters Model-175 $65 $55 $45 


Six month's warranty on this model only 


Call us today to satisfy all your cable equipment needs! 


SAM’S ELECTRONICS 
1-405-631-1856 


All Cable Equipment is unmodified. 


OR - RICKREALL - Swap-Toberfest. Polk County 
Fairgrounds. 9am-3:30pm. Talk-in: 146,86-. Mid- 
Valley ARES, Bob Boswell, W7LOU 503-623-2513, 
E-Mail: w7lou@goldcom.com Web: 
http://www.teleport.com/-n7ifj/swaptobe.htm 

TN - CHATTANOOGA - Hamfest. C. Jordan in E. 
Ridge. Chattanooga ARC, David Hoffman 
KEAFGW, 423-877-7398. E-Mail: w4am@qsl.net 
Webs wes dro _a se tea 


IN- LEBANON - Hamfest. Baces & Clinton 
County ARC, Sara Lecklitner KB9OEZ, 
765-482-9152. 
MD - WESTMINSTER - Mason-Dixon Computer 
& Hamfest. Carroll County Ag Center. 8am. VE 
Exams. Talk-in: 145.410 CCARC Repeater. Carroll 
County ARC, Wayne Wilson N3UN, 410-795-2556 
(ph/fax). E-Mail: k3pzn@qis.net. 
Web: http://www.qis-net/-k3pzn 
Mi - WARREN - Hamfest. Utica Shelby 

Comm. Assn. Debbi Cokewell 
KB8YYB, 810-263-0227, E-Mail: cuer@juno.com 
Web: http://www.useca.org 
NY - LINDENHURST - Hamfest. Great South Bay 
ARC, Tom Carrubba KA2D, 516-422-9594, E-Mail: 
info@gsbarc.org Web: http://www.gsbarc.org 
PA - GREENSBURG - Hamfest. 8am-2pm. Talk- 
in: 147.180+. Foothilis ARC, Jim Yex WB3CQA, 
724-864-6228. Web: 
ae Lena saitomroaric Bite he nn Lh 

a EES 


FL- "~ JACKSONVILLE - Greater Jeckeseitle 
Amateur Radio & Computer Show. Morocco 
Shrine Auditorium, 3800 South St., Johns Bluff 
Rd. Fri: 1-8pm, Sat: 9am-5pm. VE Exams. Greater 
Jacksonville Hamfest, Woody Parker KF4GSK, 
904-743-3121. E-Mail: sbarber@mediaone.net. 
Web: http://www.ccse.net/~Irich/hamfest98.htm 
OK - KINGSTON - Hamfest. Texoma Hamarama, 


MN- ‘ST. PAL - Hamfest. The New RiverCentre. 
8am-4pm. VE Exams. Twin City FM Club, Dale 
Reak KBOVCV, 612-687-9535. 

Web: http://www.hamfestmn.org 


EC-100 


HEAT SHRINK TUBING 


oe pe 


Polyolefin 4’ Sticks 
2 to 1 Shrink Ratio 
@ 250°F 

Black or Clear 
Size Per 4’ Stick 


MASTER 
ECOHEAT HEAT GUN 
2 Heat Settings: 

500°F & 1000°F * 
Economical & Lightweight 
UL Listed 
120 Volts AC - 1200 Watts 
Made in China for Master 


Digital Storage Oscilloscopes 
From 1 $99. 00 


into a full-function DSC, 
spectrum analyzer, logger, & »=y 


16" $0.55 DVM. Units DC to S0MHz. 
List Price Your Price 18" $0.62 [4 sca O-Scope II now in Windows | 
$39.90 $24.95 w «wo 3.1,95/98,NT andDOS. 
1/2" $1.39 
Check our LOW prices on all Master 3/4" $1.79 O-Scope Ip $189. 
Heat Guns & Torches. " 209 O-Scope II 


Sales tax and shipping charges will be added to all orders. Prices subject to change without notice. 
1A Sales-560 N. Moorpark Road, Suite 311-Thousand Oaks-CA-91361 
888-651-9502, Fax 888-651-9503, www. lasales.com, lasales@earthlink.net 


Write in 86 on Reader Service Card. 


ATC is a stocking distributor : 
for Pico Technology LTD which :- 


MO - st. LOUIS - enbett. St thule ARC & 
Gateway to Ham Radio Club, Steve Welton 
WBOIUN, 314-638-4959. E-Mail: slw@partyline.net 
OH - MARION - Hamfest. Marion ARC, Karen 
Eckard N8KE, 740-499-3565. 

E-Mail: meeker@gte.net 

OH - MASSILLON - Hamfest. Stark County 
Fairgrounds. Talk-in: 147.18+ & 442.85. Massillon 
ARC, Don Wade W8DEA, 330-497-7232. 

E-Mail: marc.hamclub@juno.com 


NOVEMBER 1999 


CA - SANTEE - ARC of El Cajon Ham, Computer 


FL - SORRENTO - Hamfest. East Lake Chamber 
of Commerce Bldg. VE Exams. Talk-in: 147.255. 
Lake ARA, John Wentz W8HFK, 352-728-2615. 
E-Mail: caplas@gate.com Chuck Crittenden 
KEAEXM, 352-669-2075 

IN - FORT WAYNE - Hamfest & State Conv. Allen 
County War Memorial Coliseum Expo Center. Sat: 
9am-4pm, Sun: 9am-3pm. Talk-in: 146.88-. 
ACARTS, 219-484-1314. 

Web: http://www.pipeline.com/~dagagnon/ 

NH - MANCHESTER - Hamfest. St. John Church. 
IRS, Paul K1LLX 603-432-1538. 

E-Mail: KI1LLX@juno.com 

SC - MYRTLE BEACH - Beachfest "99. Old 
Myrtle Beach Air Force Base. 7am-2pm. Talk-in: 
147.120 +600. Grand Strand ARC, Jim Wood 
KF4CJE, 843-238-0800. E-Mail: kf4cje@juno.com 
Web: http://www.w4gs.org 


GA - LAWRENCEVILLE - Hamfest. Gwinnett 
County Fairgrounds. Talk-in: 145.45- (PL 107.2), 
444,25+ (PL131.8), 146.76- (PL 107.2). Alford 
Memorial RC, Hotline: 770-410-3989. 

E-Mail: harnfest@totrbbs.radio.org 

TX - ODESSA - Hamfest. West Texas ARC, 
Robert Jordan NSRKN, 915-335-7980. E-Mail: 
n5rkn@apex2000.net 

Web: a te etna Aelimnaatel 


KY - HAZARD - Swapfest. Hazard High School 
MI - ST. JOSEPH - Hamfest. Blossomland ARA, 
Duane Durflinger KX8D, 616-982-0404. 

E-Mail: comdac@comdac.com 

Web: http://www.comdac.com/bara 

WI - KAGKAUQNA - Hamfest. Starlight Club. VE 
testing. Talk-in: 146,52 simplex. Fox Cities ARC, 
Chad Pennings N9PRC, 920-993-0485. E-Mail: 
n9prce@kb9byq.ampr.org Web: 
http://www.w9zl.ampr.org 


AL - MONTGOMERY - Hamfest. Montgomery 
ARC, Arthur Price KF4ILP, 334-272-2681. 
E-Mail: kf4ilp.arthur@worldnet.att.net 

Web: http://jschool.troyst.edu/-w4ap/ 

CA - FONTANA - inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School, Bill 909-822-4138 eves 

NM - SOCORRO - Hamfest. Socorro ARA, Al 
Braun AC5BX, 720 California St., Socorro NM 
87801 


IN - FORT WAYNE - IN State ARRL ceanion é 
Hamfest. Allen County AR Technical Society, 
Doug Jones NONNT & Jim Boyer KBS9IH, 219 
484-3317. E-Mail; djones2233@aol.com 

Web: ran Ace wa man mal 


CA - SANTEE - ~ ARC of El Cajon Ham, Chniseac 
& Electronic Swapmeet. Santee Drive-in. 


619-561-0052 

MA - NEWTONVILLE - Auction. Masonic Hall, 
second floor, 460 Newtonville Ave. 1 lam-4pm. 
WARA/1200 RC, Eliot Mayer W1MJ, 617-484- 
1069. E-Mail: WIM j@emest.org 


so : . os a 
FL- TAMPA - Suncoast Hamfest, FL State ARRL 
Convention. State Fairgrounds, Expo Hall. Florida 
Gulf Coast Amateur Radio Council, Jean Endicott 
KC4KZU, 727-525-5178. E-Mail: 
ts sha org Web; aes haba er 


NC - GREENSBORO - Hamfest. ceatanns 
Coliseum Special Events Center. GGH, 336-851- 
ISTS. Web: http: L hererenseirwe sll inns 


cA. SANTA ANA - Sumit. ACP parking lot. 
Mary Russo 714-556-8813 

NY - PATCHOGGE - Hamfest. Mid-Island ARC, 
Mike Grant N2OX, 516-736-9126. E-Mail: global- 
cm@erols.com Web: http://www.qsl.net/mid- 
islandarc/hamfest.htm! 


DECEMBER 1999 


CA - SANTEE - ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 
619-561-0052 


CA - FONTANA - inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 

SC - GNION - Hamfest. Armory. Union County 
ARC 


CA - SANTEE - ARC of El Cajon Ham, oS 
& Electronic Swapmeet. Santee Drive-in. 
619-561-005 


JANUARY 2000 


WI - WAGKESHA - Hamfest. West Allis RAC, Phil 
Gural bstorbetae ban aine F 


IN - SOUTH ob Hamfest. Michiana Valley 
Hamfest Assn., Bob Denniston KASWNR, 219- 
291-0252 


FL - SARASOTA - Hermfest. Sendecta ARA, 
William Eddie Martin KI4ZJ, 1870 Bahia Vista St., 
Serascta FL etna 


NY- YONKERS - Flea Market. Lincoln in High 
School, Kneeland Ave. 9am-3pm. VE Exams. 
Talk-in: 440.425 PL 156.7, 223.760 PL 67.0, 
146.910, 443.350 PL 156.7. Metro 70cm Network, 
Otto oma ioniened 914-969-1055 


NH - NASHUA - Hamfest. hss Cr Chaach, NE 
Antique RC 617-923-2665 


FEBRUARY 2000 


VT- MILTON - NVT Winter Hamfest. High School, 
ool Man WIS, SOR 670-258 


FL- "ZEPHYRHILLS - Hamfest. Zephyrhills ARC, 
Ernie Vanselow KD4VRV, 813-783-8389 
E-Mail: kd4vrv@gte.net 


offers scope modules to : 
100MSPS, resolutions from 8 to = 
16 bit. 
Pico offers PC based data loggers from 1 to 22 
channels, 8 to 16 bit and the Enviromon 
environmental monitoring system. 

Pico products - call 


The DFA-5, low cost differential amplifier, cuts through 

common mode noise problems to reveal low voltage signals. With NEW 
gains from 1X to 1000X and band widths from 20KHz to 1.2MHz, 

DFA-5 is the test accessoryto help you work with signals from DFA5 
5 Volts to 5 microVoltes. Only $129.00. 


Serial Port Problems??? 
Check out Serial! ! Our 


lowcost serial channel 
analyzer only $99.00. 
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Allison Technology Corporation 
2006 Finney Vallet Rd., TX. 77471 U.S.A. 
800-980-9806 or 281-239-8500 

http:/Iwww.atcweb.com atc@ 


17th Year 


EPROMS 


Celebrating our 


sg small or lor, 


* Order Line — 


| (800) 824-3432 © International — (724) 495-1230 * Fax Orders — (724) 495-7882 
* Technical Support — (724) 495-1231 * No Minimum Order — {Orders under $20 subject to $ 5 
charge) *UPS 3 day, Blue, Red, & Fed. otras bepsnmaat ig thelr! © PA Res. Add 7% 


Sales Tax *Open Mon-Fri 9:00 AM - 5:00 PM (EST) * Corporate Accounts / Quantity Discounts 
Cae 8205 antl NSA. Dieser & ocrkcas Eaeeet hc eas © © Call For FREE 
($2.00 Outside U.S.) 
A Complete Line Of Electronic Components ¢ Email - unielect @ aol.com 


i a aN. Unicorn Electronics 
1142 State Route 18 


| FREE SHIPPING!! on pre-paid orders Aliquippe, F PA 15001 
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and Seismographs — Part 2 


This month, 


we will look at a 


can be used { 


earthquake 


detection. 
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LL month, we looked at various 
ibration sensors. Most of those 
instruments are intended to measure 
large vibrations, so they are not really 
too useful for making an amateur seis- 
mograph project (although a couple of 
them could be used for that purpose). 
This month, we will look at a clever sen- 
sor that can be used for earthquake 
detection. 


Lehman-Type 
Seismometer Project 


The Lehman Seismometer was 
designed by Dr. James D. Lehman of the 
Department of Physics at James 
Madison University in Harrisonburg, VA. 
It was the subject of the "Amateur 
Scientist" column written by Jearl Walker 
in Scientific American (July 1979, p. 
152ff). This seismometer is said to be 
capable of detecting earthquakes of 4.8 
or more on the Richter scale in the 
United States, and 6.0 or more in other 
areas of the world. 


TRAVEL LIMIT 


by Joseph J. Carr 


Aula) —- 


Notes on Vibration Detectors 


ASSEMBLY 


BASE PLATE 


The plan (top) view is shown in 


NICHROME WIRE 
TURNBUCKLE 


PIANO WIRE OR #26 AWG | Figure 2 = 
Lehman. 


piano wire or #26 AWG nichrome wire. 


Figure 1, while a side view is shown in 
Figure 2. A long (75-cm or more) pen- 
dulum boom made of 5/16-inch (8-mm) 
stock is suspended from an upright sec- 
tion (Figure 3) such that its "knife edge" 
butt end rests against a strike plate on 
the upright section. The last 20-cm or so 
of the boom is threaded to accept a 
5/16-20 or finer hex nut. When side-to- 
side vibrations characteristic of an earth- 
quake are present, the pendulum arm 
will swing back and forth in the hori- 
zontal plane. A pair of stops (Figure 4) 
are used to prevent over-travel of the 
pendulum boom arm. The components 
of the seismometer are mounted on a 
flat base plate. This plate can be made 
of aluminum, wood, or plastic, but it 
must be level and stable. Do not use thin 
material (less than 1.5 cm) for 
the base. 

The upright segment is 
made from copper plumbing 
pipe, right angle joints, and a 
pair of universal flanges for 
mounting to the 
base plate. The 
overall height is 
about 46 cm. A 
lower cross piece 
holds the — strike 
plate, while the 
upper cross piece 
holds a special wire 
attachment point 
fixture (more on this 
shortly). 

In Figure 2, you saw 
the side view. The 
wire suspending the 
boom is_ either 


DAMPING 


A small turnbuckle is used to make the 
wire taut and level the boom. The upper 
end of the suspension wire is tied off to 
the upper cross piece (Figure 5). The 
Walker article used an oil burner furnace 
nozzle to precisely position the suspen- 
sion wire. 

Detail in plan view of the lower 
cross piece is shown in Figure 6. The 
cross piece can be machined from a bar 
of aluminum or brass, although some 
have made it out of plastic (not recom- 
mended, | am told). The ends of the 
cross piece are beveled to allow it to be 
mounted to the vertical upright mem- 
bers. In the center of the cross piece is 
the strike plate assembly. Detail for the 
strike plate itself is shown inset. A 1/4- 
inch carriage bolt or other flathead 


WIRE ATTACHMENT 


CROSS PIECE 


STRIKE PLATE 
FOR KNIFE EDGE 


“h BP. 
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COMPLETE LINE OF CABLE PRODUCTS 


M Quality merchandise by brand name manufacturers 
M Satisfaction guaranteed & Free gift on first order 
Technical support 

2 year warranty on new converters 

M COD shipping & overnight shipping by request 
i Experience where it counts M Volume pricing 


PLAIN CONVERTERS: ZENITH, OAK, PANASONIC, 
PIONEER, EAGLE, HAMLIN, STARGATE, PLUS MORE. 


REMOTE CONTROLS: ALL MAJOR BRANDS, 
INCLUDING 2-4 FUNCTION UNIVERSAL REMOTES 


le motion. 
“sm pee le of send 


best price you 
were offered, 
where you got 
it from, and 
let us try to 
beat it. 


software, and an illustrated assembly manual. 
We have many more cool robots, check out our web page or ask for our free catalog! 
3 Axis Version $155.00 @ Mobile Version $250.00 @ Mobile Robots Book $32.00 
Tel: 309-382-1816 
ssihtuaaneien oni 
tech @lynxmotion.com 


Write in 77 on Reader Service Card. 


WHOLESALE CABLE M-F iiam-6pmEST (718) 206-0879 
(718) 262-0900 - FAX (718) 657-4015 - (718) 297-9221 
No NY sales. Federal and local laws provide criminal and civil penalties for unautho- ;— 
rized use. Check with your cable providers for permission to use equipment. Must be 
paying for all services you receive, Order by model number only. Some equipment 
refurbished as new. 
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machine bolt is used to make the 
strike plate. It is cut off from the 
threaded segment, leaving only the 
head and the unthreaded portion of 
the shank. The head is machined flat 
and polished. This makes a nice, low 
friction surface for the knife edge 
end of the pendulum boom. 

A hole is drilled through the 
cross piece just slightly larger than 
the strike plate. A 1/4-20 (or finer) 
hex nut is soldered or glued to the 
backside of the cross piece such that 
its hole is centered over the hole 
drilled in the cross piece. A matching 
hex head bolt is threaded into the 


nut, so that it 
sits against 
the back of 
the strike 
plate. When 
this bolt is 
adjusted, it 
will adjust the 
position of the strike plate. 
A sensor assembly is mount- 
ed on the boom arm (refer 
again to Figures 1 and 2). It 
is used to detect motion of 
the boom and translate it 
into an electrical signal that 
can be recorded on paper or 
stored in a computer. Also 
on the boom arm is a lead 
weight to make the boom 
act like a pendulum, and a 
damping assembly. The 
damper is needed to damp out oscil- 
lations of the pendulum in order to 
spread out the frequency response. 
Without the damping assembly, the 
vibrations closest to the pendulum's 
natural period will cause the greatest 
response. The frequency response is 
thus peaked at a specific frequency, 
rather than being broader. 

Detail for the sensor assembly is 
shown in Figure 7. A plan view is 
shown in Figure 7A, and a side view 
is shown in Figure 7B. The sensor's 
“transducible event" results from the 
fact that a magnetic field moving rel- 
ative to a coil of wire will induce a 


RF Data Modules 


"RANSMI 


*Small size: 17.78 x 11.43mm 
*CMOS/TTL input 
#No adjustable components 
*Low Current. 4mA typical. 
#418MHz or 433.92MHz OOK 
Simple to integrate -simply 
add antenna, data and power 
*Range up to 250ft. 
Wide supply range, 2-14Vde 
*SAW controlled - stability 
*Also available in DIL package 


AM-RTS5 . $12.10 


©S5Vde operation 


High stability 


A RECEIVE 
Compact size: 38.1 x 13,7mm 
On-board data recovery. CMOS 


*Low current. 2.4mA typical 
©2kHz data rate. CMOS/TTL output 


#On 418MHz or 433.92MHz (4xx) 
®No adjustable components 
Patented Laser Trimmed component 


*Sensitivity: -105dBm 
* Available also in 0.8mA version 


AM-HRR3-4XxX ....-000000 $10.95 


RANSCEE 
*Only 23 x 33 x 1imm 
*Up to 40k bps data rate 
#19200 baud with ASCII 
*Up to SOOft. range 
#5v operation 
°0.25mW into 50 
°418 or 433MHz FM 
Fast Ims enable 
Direct interface to SV CMOS 
*Auto TX/RX changeover 


BIM-4xx-F ............ $87.36 


32 TRANSCEIVER MODUTE 


4,800 to 38,400 bps half duplex 
©3-wire RS232 interface 

ey Controller with user EEPROM 
*RS232 interface protected to +15kV 
'*Data packetizing performed by user 
Auto TX/RX changeover 

418 MHz and 433MHz versions 
Range up to SOOft. (0.25mW ver.) 
°0.25mW & 10mW versions 

*Reset switch and status LED's 
*7.5-15V dc via DB9 connector, 20mA 


BIM-4xx-RS232 .... $139.30 


ATM, anacom 
Nay) TECHNOLOGIES 


*Up to 19,200 bps half duplex 
#3 wire RS232 interface 
Range up to SOOft 
'e Transparent data packetizing 
Supports 8 or 9 bit protocols 
;*Self test function 
*Reset Switch & Staus LED's 
1/4 wave wire antenna on board 
* Available in a Simplex Tx/Rx 
pair(RTcomTX & RTcomRx) 
®7.5V-15Vde operation 
cee RT COMAKK.--cecvevrseeree $247.90 
RTCOMTX-4RX....0000000 § 87.15 
 RTcomRx-4xx.......0000. $105.52 


Open Channel 


current in that wire. In Figure 7A, you 
will see a strong horseshoe magnet 
mounted on the boom arm of the 
pendulum. The magnet is fixed with 
a wing nut connector of the sort 
used to fasten chemistry and optical 
apparatus. 

Inside the curve of the horse- 
shoe magnet is a coil of wire. The coil 
should be several centimeters in 
diameter, and consist of about 8,000 
to 12,000 turns of #36 AWG (or so) 
enameled wire. The former for the 
coil can be constructed of wood or 
plastic. A slow speed drill is used to 
scramble wind the wire onto the 
form. 

Winding the coil can be a dan- 
gerous operation, and you take your 
own responsibility if you attempt it. 


Make sure the drill has a very slow 
speed (most variable speed drills will 
do this). Fix the drill and the form in 
a vise, or other fixture. The wire 
should be on a dowel mounted off- 
set from the drill and form, but posi- 
tioned so that it can be unwound 
without kinking. WEAR PROTEC- 
TIVE SAFETY GOGGLES WHEN 
WINDING THE COIL. Injury to your 
eyes could occur if the wire breaks, 
or if you do something wrong. 

The mounting of the coil and 
magnet are shown in side view in 
Figure 7B. The mounting assembly 
can be made from either wood or 
plastic, or any convenient material. 

The damping assembly is shown 
in both plan and side views in Figure 
8. The lead weight is made of 


Electro Mavin 


Has To Much for the AD Illi 


Stop by and Check Us Out on the WEB 


http://mavin.com 


This is all you’ll need to get to the 


Uees Penthun cless CPU up to S00 Mitz 
Check out our low price...... 


Other Kems iInclude.... 


SCSi Hard Drives 3 cents a meg 
GPS Engines w/Antenna 
Microwave Goodies and Stuff 
56K V.90 Modems, 40X CDROM Drives 


Dealers Special on Designer Mice 
We Also Buy Connectors, Contacts, Raychem 


Electro Mavin 
800-421-2442 or FAX 310-632-9867 


E-Mail john@mavin.com 
E-Mail imerhigeneet: com 
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plumber’s lead, and is fixed to the 
threaded end of the boom with a 
pair of hex nuts. The period of the 
pendulum can be adjusted by the 
position of the weight, if needed. 

The damping action is created by 
swinging a metal plate through the 
magnetic fields of opposing horse- 
shoe magnets. When the pendulum 
moves, eddy currents are set up in 
the aluminum plate, and these, in 
turn, create a magnetic field that is 
opposite the polarity of the field that 
created the current. This is a mag- 
netic version of "rust on the door 
hinges" to keep it from swinging for 
a long time after being excited by 
vibration. 

The aluminum plate is fixed to 
the pendulum by a wooden or plastic 
dowel. One end of the dowel is 
threaded to fit the thread on, the 
eight-mm boom end. A wood screw 
can be used to fasten the aluminum 
plate to the other end of the dowel. 

A variation on the damper 
theme is provided by Jeff Lichtman of 


Radio Astronomy Supplies (190 
Jade Cove Drive, Roswell, GA 
30075; E-Mail jmlras@juno.com 
and website 
http://nitehawk.com/rasmit/jmlO 
-html). Jeff offers a book that he 
wrote on earthquake instruments. 
The Lehman-style seismometer that 
Jeff designed uses an oil bath to pro- 
vide the damping function. 
Seismometers are usually buried 
below grade. Some people place 
them in a simple box on a flat rock 
outcropping, but that is not terribly 
good practice. Others build a con- 
crete pedestal and box to house the 
seismometer. Thermal insulation sur- 
rounding the inner chamber where 
the seismometer is located is used to 
keep the temperature stable. It is 
essential that the seismometer be 
perfectly level, and not tilted. It may 
take several days to get the seis- 
mometer adjusted properly. 


More on Lightning ... 


My column on the lightning 
detector raised a lot of interest, but it 
seems that | forgot a detail. The dif- 
ferential amplifier is any ordinary 
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operational amplifier with a high 
input impedance. Because two are 
needed, a dual unit such as the CA- 
3240 devices are usable. Set the 
resistors such that the gain is about 
100 to 500, depending on the sensi- 
tivity desired and the size and num- 
ber of turns in the coils. The ampli- 
fiers as shown are differential, but if 
one side of each coil is grounded, 
then a single-ended amplifier can be 
used. 

The best performance occurs 
when the coils are inter-twined as 
shown in that article. However, two 
coils set at right angles and close 
together will also serve the purpose. 

The output voltage of the coil is 
not high tension. | had a couple peo- 
ple ask about high voltage amplifiers 
for this purpose. What you are pick- 
ing up is not the HV electrical field 
produced by the lightning, but rather 
the electromagnetic wave (i.e., a 
radio signal!) emitted by the light- 
ning when it strikes. 

The signal sensed by the coils is 
the same as the static crash you hear 
on an AM radio when a thunder- 
storm approaches. In fact, an old 
farmer's trick for monitoring the 


approach of storms (including those 
that produce tornadoes) is to tune an 
AM radio to the low end of the band, 
between stations, and monitor for 
static crashes. 

The shielding is used for two pur- 
poses, as on any loop antenna. First, 
the frequency range is very sensitive 
to harmonics of the 60-Hz power line 
(they are audible well into the medi- 
um wave portion of the HF spec 
trum!). But those tend to be primari- 
ly electrical fields, not magnetic. As a 
result, using a shielded coil will 
reduce the coil's sensitivity to electri- 
cal fields, while retaining its magnet- 
ic field. Make sure that a small gap is 
left in the shield to prevent the shield 
from acting as a one-turn loop in its 
own right. 

The second reason for the shield- 
ing is that capacitive coupling to 
nearby conductive objects (including 
the ground) tends to distort the pat- 
tern of the coils. The shielding helps 
reduce that effect. Indeed, most pro- 
fessional VLF-MW receiving loops 
used for radio direction finding (RDF) 
are shielded for exactly this reason. 


WWV Clocks 


One of the problems faced by 
amateur scientists when collecting 
data is automatic recording of the 
time of day. If a computer is being 
used, then the internal time-of-day 
clock can be used. However, those 
clocks have a way of drifting into 
error over time. Recently, a number 
of clocks have been offered that have 
an internal WWV/WWYVH shortwave 
receiver to provide correction. One 
clever soul wrote to me via E-Mail 
(see "Connections..." below) and told 
me that he had found one model 
that had the Binary Coded Decimal 
(BCD) data line easily available ... and 
used it for time recording. Clever 
dude! NV 
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871 Blossom Hill Ra. 
San Jose 95123 
Video Electronics 
3829 University Ave. 
San Diego 92105 
CANADA 
Com-West Radio 
Systems Lid. 


8206 Ontario St. #100 
Vancouver, BC V5X 3E3 
Muir Communications Lid. 
3214 Douglas St. 

Victoria, BC V8Z 3K6 


COLORADO 

TH Electronics 

216 Commerce Dr., Unit 2 
Ft. Collins 80524 


437 Washington Ave. 
North Haven 06473 


8219 S.W. 124th St. 
Miami 33156 

Astro Too 

2854 Sarno Rd. 
Melboume 32935 
Bob's News & Books 
1515S. Andrew Ave. 
Fort Louderdale 33316 


Winter Park 32789 
Sunny’s At Sunset, inc. 
8260 Sunset Strip 
Sunrise 33322 


GEORGIA 

Tower Records 

3400 Around Lenox Dr. N.E. 
Atlanta 30326 


HAWAII 
SolarWorks! 

§25 Lotus Blossorn Ln. 
Ocean View 96737 
Tower Records 
4211 Waiaiae Ave. 
Honolulu 96816 

611 Keeaumoku 
Honolulu 96814 
IDAHO 

The Current Source 


5159 Glenwood 
Boise 83714 


ILLINOIS 


Tower Records/Video/Books 


383 W. Army Trail Rd. 
60108 

230) N. Clark St. #200 

Chicago 60614 

1209 E. Golf Rd. 

Schaumburg 60173 


9063 Metcalf Ave. 
Overland Park 66212 


Wichita 67213 


LOUISIANA 
Lakeside News 
3323 Severn Ave. 
Metairie 70002 


MARYLAND 

Silicon Valley Electronics 
2014-A industrial Dr 
Annapolis 21401 

Tower Records/Video 
2566 Solomons Island Rd. 
Annapolis 21401 

1601 Rockville Pike #210 
Rockville 20852 


MASSACHUSETTS 
Newsbreak, Inc. 

579 G.A.R. Hwy. Rt. 6 
Swansec 02777 


MICHIGAN 

Little Professors Book Center 
22174 Michigan Ave 
Dearborn 48124 
Purchase Radio Supply, Inc. 
327 E. Hoover Ave. 

Ann Arbor 48104 


MINNESOTA 
Radio City, inc. 

2633 County Road 1 
Mounds View 55112 


MISSOURI 
Accurate Instruments 
11201 £. 24 Hwy 
Independence 64054 
Electronics Exchange 
8644 St. Charles Rock Rd. 
St. Louis 63114 


NEVADA 

Amateur Electronic Supply 
1072 N. Rancho Dr. 

Las Vegas 89106 

Less Buster's Electronics 
2930 N. Las Vegas Bivd. 
VSTG-22 

North Las Vegas 89030 
Radio Worid 

1656 Nevado Hwy. 
Boulder City 89005 
Tower Records/Video 
4580 W. Sahara Ave. 

Las Vegas 89102 

6450 S. Virginia 

Reno 89511 


NEW JERSEY 
Tech-Systems 
Electronics, inc. 
1309 Hwy. 71 

Beimar 07719 


NEW YORK 
All Phase Video 
Security, Inc. 

70 Cain Dr. 
Brentwood 11717 
Genosha Minicade 
3413 Ave J 

Brooklyn 11210 


Hirsch Sales Corporation 
219 Califormia Dr. 


Carle Place 11514 
350-370 Route 110 
Huntington 11746 
1961 Broadway 
New York 10023 


383 Lafayette St. 
New York 10003 


7603 Mentor Ave. 
Mentor 44060 


Footsteps 

4925 Jackman Rd. Store #58 
Toledo 43613 

Hosfelt Electronics, Inc. 
2700 Sunset Bivd. 
Steubenville 43952 
Keyways, Inc. 

204 S. 3rd St 

Miamisburg 45342 

Leo's Book Shop 

333 N. Superior St. 
Toledo 43604 
Powermaxx, Inc. 

1587 U.S. Route 68 N. 
Xenio 45385 


OKLAHOMA 

Steve's Books & Magazines 
2612 S. Harvard 

Tulsa 74114 

Taylor News & Books 

133 W. Main, Ste. 102 
Oklahoma City 73102 


OREGON 

News & Smokes 

2295 W. Main St. 
Medford 97501 

News & Smokes #8 
259-C Bamett Rd 
Medford 97501 

Norvac Electronics 
7940 S.W. Nimbus Ave. Bidg. 8 
Beaverton 97005 

960 Conger 

Eugene 97402 

1545 N. Commercial N.E 
Salem 97303 


Powell's Technical Bookstore 


33 N.W. Pork 
Portiond 97209 
Tower Books 

1307 N.E. 102nd Ave. 
Portland 97220 


PENNSYLVANIA 
Bedford Si. News 

308 Bedford St. 
Johnstown 15901 

Genes Books, Inc. 

King of Prussia Plaza 

King of Prussia 19406 


King of Prussia 19406 


SOUTH CAROLINA 
555 Electronics 
5646 Farrow Rd. 
Columbia 29203 


TENNESSEE 
Tower Books 
2404 W. End Ave. 
Nashville 37203 


BDL News, Inc. 

809 Pierce 

Houston 77002 
Electronic Parts Outlet 
3753-B Fondren Rd. 
Houston 77063 
Mouser Electronics 
958 N. Main St. 
Mansfield 76063 
Tanner Electronics 
1301 W. Beltline #105 
Carrollton 75006 
Tower Records 
2403 Guadalupe St. 
Austin 78705 


4110 W. Ox Rd. #12124 
Fairfax 22033 


1601 Willow Lawn Dr 
Richmond 23230 
8389 E. Leesburg Pike 
Vienna 22182 


17541 15th Ave. N.E. 
Seattie 98155 
Bohica Concepts 
214 2nd St. 

Morton 98356 
Cody Books Ltd. 
1125 Fir Ave. 

Blaine 98230 
Service Request 
3304 W. Rowan Ave. 
Spokane 99205 
Supertronix 
16550 W. Valley Hwy. 
Seattie 98188 
Tower Books 

10635 N.E. 8th St. 
Bellevue 98004 


20 Mercer St 
Seattle 98109 


Supply, Inc. 

5710 W. Good Hope Rd. 
Milwaukee 53223 
Greenfield News & Hobby 
6815 W. Layton Ave. 
Greenfield 53220 

Cudahy News & Hobby Ctr. 
4758 Packard Ave. 

Cudahy 53110 


WYOMING 
Wester Test Systems 
2701 Westiand Ct. #B 
Cheyenne 82001 
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HOW TO PLACE A CLASSIFIED AD 


TYPE or PRINT your ELECTRONICALLY RELATED ad copy CLEARLY (not 
all caps) on a separate piece of paper. Spell out words when submitting hand- 
written copy. Calculate the number of words and multiply it by the appropri- 
ate rate (see RATE PER WORD section). Include any charges for bold and/or 
CAPPED words, any artwork costs that would be applicable, and/or costs for 
boxing your ad (explained below). Choose the appropriate classification for 
your ad(s) to appear in (see below). If no classification is indicated, it will be 
placed in Misc. Electronics or wherever we deem most suitable. Enclose your 
name, address, phone number, and Nuts & Volts account number from 
your mailing label (if available) for identification purposes. Include full pay- 
ment — CLASSIFIEDS RUN ON A PRE-PAID BASIS ONLY — and mail your 
completed order to: 
NUTS & VOLTS MAGAZINE, 430 Princeland Ct., Corona, CA 91719. 


RATE PER WORD 
The ad rate for current PAID subscribers is 60¢ per word. All others pay 
$1.20 per word. There is a $9.00 minimum charge per ad per insertion. 


WORDS IN BOLD AND/OR ALL CAPS 

Words to be set in bold or CAPS are each 10¢ extra PER WORD. BOLD CAPS 
are 20¢ extra per word. The first two words of each ad are bold capped at no 
charge. Indicate bold words by underlining. Words normally written in caps 
(e.g., IBM) and accepted abbreviations such as VAC or MHz are NOT charged 
as all cap words. Use a two-letter abbreviation for states. 


PHOTOS, DRAWINGS, AND BOXES 

A photo or drawing may be run at the top of your classified ad for an addi- 
tional $10.00 (1” depth max.) for camera-ready art. No wording is allowed in 
this area. Add a one-time charge of $5.00 to enlarge, reduce, or duplicate line 


art, or $8.00 for halftone of photographs. To BOX your ad, include an addi- 
tional $50.00 for copy-only ads, or $75.00 for ads with art or photos. 


FAXING IN AD COPY 

You may fax in ad copy or changes before the closing date (5:00pm on the 
5th) at 909-371-3052 using MasterCard or Visa. Include credit card expira- 
tion date, the name that appears on the card, a daytime phone number, and 
your Nuts & Volts account number. Ads without credit card information will 
not be listed as received until payment is received in full, WE DO NOT CALL 
OR FAX BACK VERIFICATION OR QUOTES OF FAXED-IN ADS. For verifi- 
cation of faxed-in ads, please call 909-371-8497. 


DEADLINE 

Prepaid ads received by 5:00pm on the closing date (5th of the month) will 
appear in the following month's issue. Ads postmarked through the 5th, but 
received after the closing date, will be placed in the next available issue. No 
cancellations or changes after the 5th. Cancellations and changes must be 
submitted in writing. 


IMPORTANT INFORMATION 


All classified ads are running copy only. No special positioning, centering, dot 
leaders, extra space, etc. is allowed. All advertising in Nuts & Volts is limited 
to electronically related items ONLY. All ads are subject to approval by the 
publisher. We reserve the right to reject or edit any ad submitted. We do not 
take ad copy or changes over the phone. We do not bill for classified ads. 
Repeat ads or ads run in multiple classifications within the same issue are 
allowed. Paid subscribers may run ads at the 60¢ rate only through their sub- 
scription expiration date. NO REFUNDS. Credit only. No credit for typesetting 
errors will be issued unless you clearly print or type your ad copy. 


Choose a category for your ad from the classifications listed below. 


10. Ham Gear For Sale 80. Test Equipment 

20. Ham Gear Wanted 85. Security 

30. CB/Scanners 90. Satellite Equipment 

40. Music & Accessories 95. Military Surplus Electronics 
50. Computer Hardware 100. Audio/Video/Lasers 

60. Computer Software 110. Cable TV 


70. Computer Equipment Wanted 115. Telephone/Fax 


Digital Products a concat 
DMD Systems Recovery, INC... “ 
Earth Computer Technologies 


Electro Science Applications, Inc. ... 
Electro Tool, INC. .......:cccsseessseeseesneeee 
Electronic Goldmine 

Electronic Products 

Electronic Rainbow Ind., Inc. ........ % 


Antique Radio Classified 

AST Global Electronics 
Fair Radio Sales Co. ..........0.0000 
Foss Warehouse Distributors 
Gateway Electronics, Inc. ............ 
General Device Instruments 
Glentech, INC. .........cceeseieeeeeeceeee 


Halted Specialties Co. ........ccecccsseeseeeeeees 3 
Howard Electronic Instruments, Inc. ........ 42 
H.T. Orr Computer Supplies 

Information Unlimited 

Inkjet Southwest 

Intek Electronic Systems .. 

intelligence 
Intronics, Inc. .........-...... 
Jade Products, Inc. ...... 
JK microsystems 


Circuit Specialists, Inc. ....... 
Communications Surplus... 


Se NVOIICES MING was vor pocescerecy vovszetocovecisetsboesene 75 
La Paz Electronics Int'l. ....c.cccsseeseseeeees 38 
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155. Manuals/Schematics Wanted 
160. Misc. Electronics For Sale 
170. Misc. Electronics Wanted 
175. BBS & Online Services 


120. Components 

125. Microcontrollers 
130. Antique Electronics 
135. Aviation Electronics 


140. Publications 180. Education 
145. Robotics 190. Business Opportunities 
150. Plans/Kits/Schematics 200. Repairs/Service 


Lemon- Pladd, WWOstecercsgeccecsereciwcircymycenser) 20 
Lemos International Co., INC. ..............00++ 47 
Linear Systems 

LLH Technology Publishing 

Lynxmotion, INC. ..........ee 


Resources Un-Ltd. ........0ccececeeeeeee ae eonsnes 55 


Sam's Electronics 
Scott Edwards Electronics, Inc. ................ 90 
Seabird Technical 


Metric Equipment Sales, Inc. ...............0 30 SIEGE PY CRANE 


microEngineering Labs ato 


Midland Technologies 

Miller Engineering 

Modem Communications 
Surplus Traders 
Techniks, Inc. .......... 


Northwest Cable & Connector Co. ... 
Optoelectronics 

Parallax, Inc. .......... Sis 5 

PARAMAX, INC. ...........:c.sccccscscseseesccsseneses 60 
PRO WUEANGoas cet cicesvtrncaséscuvsestvevsssaevevocevecciss 38 
Phelps Instruments +091 
Pioneer Hill Software 

Plans-Kits Unlimited 

Polaris Industries 

Prairie Digital, Inc. ......... 

PUSAN, INGS sosssc.cecsesen seas 

P.V. Power Corp. .........+.+ 


TNR Technical, INC. ........0iccccceeecessereeseenes 81 
Unicorn Electronics 
Upstate Games 


USI COM ps iisssaiss sistscasanstasesossecssestccatopnsapes 37 
V&V Mach. & Equipment, Inc. 


Vesta Technology, Inc. .... 
Viking International 
Visitect, INC. 2.0.0... 
Weeder Technologies 
Western Test Systems 
Wholesale Cable 


AMATEUR RADIO & TV 


Ram: 
The RF Connection 


ASSEMBLY SERVICES 


BURNIN CID. Re cececccsessssoapsnrstensceonsqoasevensea 82 


BATTERIES/CHARGERS 


TNR TOCHUNGIE WIE oo ccssccacssccecconscesecesancees 81 


BUSINESS 
OPPORTUNITIES 


Intek Electronic Systems 


BUYING 
ELECTRONIC SURPLUS 


ABC Ses 
Alltech Electron 


Aviation Components Corp. ....... 
Black Feather Electronics 
os — H Sales Sa ne 

rth Computer Ti 


quipm 
Intek Electronic 
Metric % uipment ies: Inc. ..... 
6 Sytoms Spect Specialist 33 
Skycraft Parts & Surplus, INC. .........0...c00 41 


CABLE TV 


Foss Warehouse Distributors 
rm Communications 


CCD CAMERAS/VIDEO 


Black Feather 1g alg 
Sone aa ists, Inc. 


DMD Systems Recovery, Inc. ........-...-- 82 
— ech ies .. 35 


Electro Science ence Applicalions, Inc. 
Pioneer Hill Software 
softwarecloseouts.com 


Microcontrollers //O Boards 
Advanced So niga Systems 
Ae A ra Inc 


Scott ecards Electronics, Inc. 
panes 1 Electronics 


Vesta Te sane WRG iesiateist ee Secckae 81 


Printere/Printer ¢ Supplies 
H.T. Orr Computer Supplies................... 57 
Inkjet Southwest 


DESIGN/ENGINEERING 
SERVICES 


Electro Solence Applications, Inc. ......... 
aa ess 29 
nd Tachivoiogh 
Plane. Kits Unlimited 
Prairie Digital, BGs vhccostestivoecoetioerrvccssanren 82 
Pileer ihe eS eee 21 
V&V Wiech, & Equipment, Inc. ......... 80-82 


EDUCATION 


EVENTS/SHOWS 


ACP Super Store 
SAM Electronics 


C.and H Sales Company . 
Communications Surplus 


Cyber-Test incorporated 
BeMar Elect ronies. 
Electronic Goldmine 
aie Rainbow ate Inc. . 


ft Barts & & Surplus, Inc. 
Sone Traders us 
Unicorn Electronics 


etco! 
Plans Kits Unlimited 
Square 1 Electronics 


RF TRANSMITTERS/ 
RECEIVERS 


American Innovations, Inc. 
an Unlimited 


SOLAR EQUIPMENT 


PV POWOr COND: .ssescscscsnscscevesstesaterneaaad 82 
STEPPER MOTORS 
PARAMAX. NING. osctathathcdardheneateutertenth 60 


TELEPHONE 


Digital Prod Products Company 79 
hn . Teanoiog erste ae 


TEST EQUIPMENT 


roducts Com 8 
role Recovery, DIG csnihecuvaconsd ir 


7 
Equipment hierucuinera Technology .... 
GROIN WNC seco sescccorcasccsecseonsseinnchayeeuie 8! 
Howard Electronic Instruments, Inc. .....42 
; 38 


Phelps rictlabecare 
Pioneer Hill ae 
Prairie Digital, Inc. 


WIRE/CABLE 
& CONNECTORS 


Northwest Cable & Connector Co. 
Roger's Systems Specialist ..... 


Nuts & Volts Magazine/Asoust 1999 69 


In this column, I answer 
questions about all 
aspects of electronics, 
including computer 
hardware, software, cir- 
cuits, electronic theory, 
troubleshooting, and 
anything else of interest 
to the hobbyist. 
Feel free to participate 
with your questions, as 
well as comments and 
suggestions. 

You can reach me at: 
TJBYERSGaol.com 
TJBYERS@juno.com 
or by snail mail at 
Nuts & Volts Magazine, 
430 Princeland Ct., 
Corona, CA 91719. 


What's Up: 
Servos, steppers, and flying 
ships (blimps).An exciting 
web site for monitor specs 
and pinouts. Some robotics 
stuff, and how to interface 
Motorola's GSPD receiver 

to the ‘bot. 

Finally, a free cure for the 
|-Worm.ExploreZip virus, 
PC RAM explained 
and good feedback from 


our readers. 
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With T] Byers 


Lighter Than Air 


. I'm trying to build a twin-engine electric 
ymotor R/C blimp. The biggest problem I'm hav- 
ing is that I'm not familiar with the way radio receivers 
and servos work. | need a way to control the speed of 
both motors using one channel for total throttle and 
another channel to slow one or the other down so 
that it will turn and, if possible, reverse as well. Do you 
have any thoughts or comments? 
Michael Black 
via Internet 


. I'm not all that involved with RC myself (my 

Jast RC plane mysteriously flew off to the wild 
blue yonder, never to be seen again; out of radio range, 
I'm sure, or jammed by another), but | can give you 
some pointers. For instance, there are two schools of 
thought on how to control a blimp. The first uses a 
rudder and elevators (horizontal fins) to control the 
airship's movement. There are two widely-separated 
stepper motors that are synchronized like the motors 
of a twin-engine propeller plane. To steer the blimp, you 
use a servo motor to move the rudder left or right, 
and another servo to move the elevators up or down. 
Three channels are needed: one for the throttle, one 
for the rudder, and one for the elevators. The other 
school of thought is to throttle the motors to steer 
the airship. This, too, uses three channels to steer the 
ship: two for the motor throttles (maybe it can be done 
using one channel to throttle a single engine, but then 
you'd only have one speed — full ahead) and one for a 
servo that sets the angle of the prop to move the blimp 
up or down.According to the experts, either is easily 
accomplished using off-the-shelf RC equipment that you 
can find at most hobby shops. You can also buy blimp 
kits, assembled blimps, and specialty parts from the 
larger hobby outlets. For more information on blimps, 
check out the following web sites. 


West Coast Blimps & Electronics 
760-375-2108 
http://www I .ridgecrest.ca.us/~jpiri/ 


Fil's RC Page 
hetp://www.repairfaq.org/filipg/RC/Fils_RC.html 


Remote Controlled Flying Saucer/Blimp 
http://www.link.ca/saucer 


High-Torque Servos For Robotics 


. | met the creator of the "Ninja Turtles" at the 
show biz expo several years ago. He said the 
turtle's heads were all "D" type servos. I've always want- 
ed a real torque-producing servo at a decent price for 
larger robotics. If you have some info on this, I'd be 
interested. In fact, I'm sure a lot of robotics folks would 
like to do more than move a small device via servo! 
Walt Noon 
via Internet 


. The largest pulse-actuated servo (the RC vari- 

ety) | can find is the FMA Direct (1-800-343- 
2934; http://fmadirect.com/pages/servo.htm) 
$500. It has a torque of 298 oz./in., which translates to 
a whopping 18 pounds/in., with a fast response time of 


0.20 seconds. Best of all, it sells for a low $44.95. Hitec 
has a 224 oz/in. servo (model HS-805BB) which sells 
for about $48.49. Airtronics also makes servos in this 
torque range, but they sell for a lot more unless you 
can find them surplus from outlets like Alltronics 
(408-943-9773; http://www.alltronics.com). To get 
more torque than this, you need a stepper motor with 
a gearhead and optical encoder. Check out the com- 
panion feature article "Servos, Steppers, and Optical 
Encoders" on page 84 for more information. 


Initializing Motorola's 
Encore VP GPS Receiver 


. | recently read an article that described a sys- 
*tem using a GPS satellite to obtain a very accu- 
rate reference frequency that can be used to calibrate 
quartz frequency standards and plot a forecast of their 
aging. The article was written by some very smart guys 
who are familiar with the theory and construction of 
the various equipment needed. I, on the other hand, got 
lost when trying to control the Motorola GPS receiver, 
which is programmed via the RS-232 port of a comput- 
er. | don't get it. How can I use this port for both input 
and output the GPS and the interface card require? I'm 
not even clear as to whether one or two ports are 
needed. | thought reading up on this serial port might 
shed light on the subject, but | cannot find your previ- 
ous comments on the RS-232.What can you tell me? 
W.R. Risk 
via Internet 


. The system you describe is what's called 

DGPS, Differential Global Positioning System. 
The system was originally devised to correct for the 
dithering of the onboard atomic clock (to prevent 
enemy forces from using it to guide their weapons), and 
it's often used by ham radio operators for a variety of 
applications — including a frequency reference. Here's a 
block diagram of the system. 


Computer Input 
(Programming) 


The Motorola Encore VP receives the signal from 
the satellite and sends it to an interface board, where 
the various data bytes are decoded and presented in a 
format that is recognized by other equipment. Often 
the processed signal is rebroadcast over the ham 
bands, typically two meters (144.39 MHz). However, the 
Encore VP won't do anything until cofhmanded. Here's 
where the PC comes in. The PC sends setup commands 
(you can find the setup software on the Internet at 
http://www.tapr.org/tapr/html/Ftac32.html) to the 
Encore VP through its RS-232 serial port. The PC sup- 
ports four serial ports, COMI through COM4, any of 
which can be used to setup the receiver. If all your seri- 
al ports are in use, temporarily disconnect one of the 
devices while you setup the receiver. Once setup, the 
receiver can be removed from the PC — unless power 
is lost, in which case, you may have to initialize the 
receiver again. (Motorola sells a back-up battery option 
that saves the setup if power is lost.) Read the next 
question for more details on this receiver. 


It’s Telex, Not TV 


m» . | know you have a good source of pinout 

= information, so I'm hoping you can help me 

with a real dinosaur. The pinout | need is for an old 
Telex 10-inch monitor which was manufactured way 


back in Feb. 1985 according to the label. The model 
number is 207243-002. When it's turned on, the screen 
glows amber, but that's it. There's a rotary control 
behind the front lip, which doesn't seem to do anything. 
It has a nine-pin female D connector on the bottom 
only marked as "20." 
| was also wondering if there's a fairly simple way 
to convert an old IBM CGA monitor for use as a color 
monitor for aVCR using the RCA output jack? | have 
several on hand and would hate to see them go to 
waste. 
Gary DePietro 
gary.depietro@dibbs.com 


. It's a Telex display screen, not a computer 
onitor. Prior to the Internet, International 

business was conducted almost exclusive over dedicat- 
ed Telex lines (and still is, to a large extent) because it's 
a secure link with a hard copy at both ends that's total- 
ly in sync — character by character. That way each 
party sees what the other sees as it happens, making it 
virtually impossible to alter the document. There are 
two types of telex terminal equipment that can be used 
for international telex service. One is KDD subscriber 
terminals, and the other is NTT subscriber terminals. 
For KDD subscribers, a direct tie-line contract is made 
between the customer and KDD.The NTT subscribers 
can also utilize international telex service by making a 
switched access contract with KDD, International telex 
service is also available using public telex terminals at 
KDD offices, and through telephone lines by using per- 
sonal computers and other terminal equipment. 

As for using a CGA monitor with your VCR, it's 
not practical. The VCR signal is analog with composite 
sync and the CGA monitor is digital with separate hor- 
izontal and vertical syncs. Such a converter would 
require a sync separator and three A/D 8-bit convert- 
ers. It's easier to go from CGA to VCR video using an 
RGB-to-video converter, rather than the other way 
‘round. 


All About Conductivity Probes 


. I'm an avid electronics hobbyist who can't get 

enough of my hobby, which is why it's my career 
as well.| do a lot of control and instrumentation work 
at my job, and one of the instruments is a simple con- 
ductivity cell. It measures the conductivity of regular tap- 
water, and provides a reading in microsiemens (uS). 

Anyway, my probe and meter are currently out of 
commission, and in the fix-it shop. What I'd like to 
know is the standard setup for measuring water con- 
ductivity (meaning probe construction or arrangement), 
as well as the electrical parameters involved. Clearly, 
merely sticking the probes of a DMM into a sample 
bottle does NOT work — | tried it. 

I've also tried a regulated |2-volt DC power supply 
across a pair of electrodes in series with an ammeter. ! 
got a result that's in the neighborhood of 500 uS/cm, 
but the readings change too much from sample to sam- 
ple to be reliable. Also, the probes have a tendency to 
form an electrolytic cell, which doesn't happen in a reg- 
ular conductivity probe. Any information you could pro- 
vide would be greatly appreciated. 

Michael J. Gordon 
Operations Engineer 
NHMFL Long Pulse Magnet Facility 


- A solubridge, or conductivity meter, measures 
e conductivity of a liquid. Conductivity is the 

reciprocal of resistance — that is it expresses the liquids 
ability to pass current as opposed to limiting it, as resis- 
tance does. Conductivity is expressed in millisiemens 
(mS) or microsiemens (yS) per centimeter. If a liquid 
cylinder with length 'L' and cross section ‘A’ has a con- 
ductance of 'G' Siemens, the conductivity 'S' is equal to 


S = G * L/A (S:cm/cm?) = G * C (S/cm?) 


It's extremely difficult to accurately measure con- 
ductivity using conventional amperometric probes 
because of the polarization effect you noted. The most 
common solution (no pun intended) is to use an AC 
voltage to measure the conductivity of the water, but it 
doesn't completely eliminate it. To try to get around the 
problem of polarization, different probes are sold, each 
with a different cell constant. Conductivity sensors are 
available in a variety of cell constants, typically 0.01, 0.1, 
1.0,and 10. Cell constants are matched to the meter or 
controller for the expected range of operation. The dif- 
ferent cell constants act like mechanical multipliers for 
the solution's resistance. By using different cell con- 
stants, the same meter or controller can operate over 
the same resistance range for both very low conductiv- 
ity solutions (like ultra-pure water) and high conductivi- 
ty solutions (like sea water). Unfortunately, this requires 
frequent probe changes coupled with a time consuming 
calibration for each probe change. Moreover, the results 
depend on factors that can't be completely controlled. 
Temperature, for example, is of great importance; con- 
ductivity increases with temperature at the rate of 
approximately 2% per degree C. That's why most con- 
ductivity probes are temperature compensated, which 
increases their cost. 

Recently, | ran across a unique conductivity cell 
from Hanna (http://www.hannainst.co.uk/conduc 
tivity.htmi) that's every bit reminiscent of a low-resis- 
tance milliohmmeter using a four-wire Kelvin circuit. 


POTENTIOMETRIC 
SOLUBRIDGE 


Like a Kelvin bridge, the four-ring Hanna sensor 
probe is a potentiometric system which overcomes the 
problems encountered with amperometric probes. The 
meter applies an alternating voltage across the top and 
bottom rings. When the probe is immersed in a liquid, 
the current flow from ring | to ring 4 produces a volt- 
age across inner rings 2 and 3. This current is amplified 
and a calculation is performed to give the conductivity 
of the liquid. 


Don't Zap That Short 


. | have a number of circuit boards of various 
types that all have shorted components. In the 
old days, we'd just clip off the 0.luF caps until the short 
was cleared, but you can't do that with chip caps. Is 
there a way to "blast" these with a low-voltage, high 
current without damaging the ICs and other parts? | 
was thinking that a high-current, 5-volt power supply 
would do the trick. 
Jeff Kerner 
via Internet 


- Sure, | can give you a circuit that will blast 

ese shorts. The problem is that it will blast the 
PC board traces, too. Many years ago, | bought a boxcar 
lot of defective AM/FM clock radios which had mostly 
shorted AGC electrolytic capacitors. Once | found the 
defective part, it was easy to rip out and replace ONE 
capacitor, and make a tidy profit for myself by selling 
the fixed units back to the manufacturer. Your problem 
is more complicated in that the 0.luF capacitor is plen- 
tiful on the boards — and more than one is likely to be 
bad. This is just a suggestion, but | think you could apply 
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a lower voltage, something along the lines of 3 volts as opposed to the 5 volts 
that normally power the circuit, and let your fingers do the walking — walking 
across the bypass capacitors, that is, looking for one that's too hot to handle. 
That'll be a shorted one. Rather than cut it out, I'd replace it using the SMD 
method | described in the Apr. 99 issue (page 9). The cap is really needed. 
Unfortunately, this method isn't foolproof, because a dead short will be ice 
cold. Do like | did and check out the markings on the defective parts you do 
find. Chances are they came from the same lot, and all are likely to be bad. 
Good luck! 


A Monitor It's Not... 
But The Web Site is Hot 


- | have noticed that you get quite a few requests for information on 
specific monitor types and their connector pinouts. | found a wonder- 
ful resource for information of this type. It is: http://www.monitorworld.com. 
Although | have used this web site to find the pinouts for many different moni- 
tors, they have no information on a Sperry Model Number 3617-00 display, 
which I'm now the proud owner of two. There's a six-pin DIN connector on 
the back labeled simply Signal In.At first, | thought that these were some sort 
of data terminal — however, they are classified as an FCC type B device, which 
leads me to think they were manufactured for household use. | believe they are 
monochrome units and pretty much useless — but I'd like to connect them to 
my even more ancient RadioShack TS-1000, if possible. | know this is stretching 
it, but | hate to throw things away unless absolutely necessary. 
Robert Turner 
via Internet 


- Hey, thanks a lot for the http://www.monitorworld.com web site. I'm 

ure it'll help our readers a lot. Now about your "monitors," you can 
toss them because you guessed right. They are terminals that plug into a Sperry 
(now Univac) mainframe. The Tandy (RadioShack) 1000, introduced in 1984, is a 
nearly 100% IBM compatible, which became its best selling line of computers 
ever. It came with an Inte! 8088 processor, 640K of RAM, two 360K floppies, 
plus a good assortment of serial/parallel/game ports — and a color CGA out- 
put. CGA you ask? It's IBMs first stab at color which supports just four colors 
and 200 by 400 resolution. You can still find CGA monitors for next to nothing 
by shopping hamfests and computer flea markets — or take a few off the 
hands of our next reader. 


All About PC RAM 


. | upgraded the memory in my laptop and would like to reuse the old 
modules in my desktop. I've been trying to get one of those memory 
converter cards that change one pin type to another, but so far, the only cards 
I've found are for the 30-pin and 72-pin variety. The old memory modules from 
my laptop are smaller and have 144 pins. Would you please help me in locating 
a 144-pin to 72-pin version? 
Luis Garcia 
via Internet 


- Bad news, they don't make them. | recently upgraded from a Pentium 
00 to a Pentium Il, and now have a drawer-full of 72-pin SIMMs | can't 
use. Must be planned obsolescence. Anyway, you're fortunate that your left- 
over memory is 144-pin, which can be used in any number of notebook PCs 
— but never in your desktop. In other words, don't throw them away. You can 
always sell them. Curious about the types of PC memory out there, and where 
it fits? Here it is. 


Number of Pins = Bus Width 
SIMM 30 8 bits 286/386 
SIMM 72 32 bits 486/Pentium | 
SO DIMM 144 32 bits Pentium II laptop 
DIMM 168 64 bits Pentium II desktop 


SIMM stands for single in-line memory module, which means the pins on 
both sides of the plug-in module are duplicated. Whether you connect to the 
left or right side, it's the same pin. DIMM stands for dual in-line memory mod- 
ule, where the fingers on opposite sides of the PC board have a different con- 
tact. SO DIMM is a small outline DIMM primarly used for notebooks. Now | 
suppose you want to know about memory speed. Memory modules have 
speeds that range from 70 nS to 10 nS. Check your PC's manual to see which 
speed your PC needs. As a rule, the faster the CPU clock, the faster the mem- 
ory module.And there's no such thing as having too much speed, but too little 
speed can hang up the system. The tradeoff is that the faster the memory, the 
more the cost — so it's smart to match the CPU speed to the memory speed, 
as your manual points out. 
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Stepper Motor Driver Needed 


- | want to drive an AIRPAX bipolar stepper motor (rated 5 volt, 1.0 
amp) from a PIC 16F84.1 have seen chips for stepper control, but they 
only have 300 mA to 500 mA of current capability. Do you know of a stepper 
controller chip capable of driving the AIRPAX directly? I'd love to get this going 
so | can make a computer-controlled milling machine using my Shopsmith or 
my cross-slide and a Dremel tool. 
Jerry Rutherford 
via Internet 


- There are several choices, as you'll discover from the companion arti- 
le "Servos, Steppers, and Optical Encoders" on page 84, but for this 
particular application I'd use an L297 controller coupled with an L298 driver 
— both made by ST Semiconductors. Both chips are available from Mouser 
Electronics (1-800-346-6873; http://www.mouser.com/). About $10.00 
with shipping (Mouser Electronics doesn't have a minimum). Here's how to 
wire them together. 


GPS-Guided Robot 


tion. Can you point me in the direction of a low-cost GPS receiver 
ich | can use? | will be using a commercially available single-board computer 
(SBC) as the "brains" for the vehicle. Therefore, | must have detailed protocol 
specs for the receiver which describe how to initialize and communicate with 
the device via the SBC. 


Q: | would like to build a mobile robot which utilizes GPS for naviga- 
wh 


K.A. Delahoussaye 
via Internet 


. I'd use the DGPS system outlined in the previous question. Here's a 
lock diagram of what you want. 


Robot Receiver 


To 
Servos 


Motorola 
Encore VP 
Receiver 


PIC 
Controller 


Encore VP Programming 


The receiver is a Motorola Encore VP ($290.00), a PC board that measures 
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2 by 3 1/2 by 1/2 inches, and the decoder is the TAPR Digital GPS Reference 
Satation Interface Board ($199.00); both are available from Tucson Amateur 
Packet Radio (940-383-0000; http://www.tapr.org/gps/). The output from 
the interface board is in the widely recognized RTCM SC-104 Type | Version 
2.1 message format. The output is at RS-232 levels and can be processed by 
any device capable of receiving RS-232 serial data, like your SBC or, better yet, 
a PIC or Stamp chip.As before, the GPS receiver has to be programmed before 
use via an external PC. If you don't provide the optional battery backup, the 
programming will be lost when the power to the ‘bot is turned off — well, 
kind of. Actually, the only thing lost is the almanac, which is a history of the 
satellites and their position. The receiver itself will re-acquire this information 
when power is reapplied, but it can take hours and not to the same degree of 
accuracy as the PC's initializing routine. So opt for the battery backup. For 
more details on putting this package together, check out the TAPR web site 
listed above. 


Auto Tune-Up 


~ On automotive engine analyzers, there's a display that shows spark 

plug voltage on the y axis and time on the x axis.As the engine speed 
varies, so does the sweep rate of the x axis so that all eight spark plugs appear 
in a fixed position on the screen regardless of the engine RPM. If the sweep 
rate were fixed, the spark line would expand and contract as the engine speed 
changed. | need help designing a sweep circuit that keeps pace with the engine 
speed. I'll be using an inductive pickup to sense the ignition voltage. 


- What you need is a tachometer to monitor the engine RPM and a cir- 

uit that converts this value into a tracking sawtooth waveform. For the 
tach, I'd use a frequency-to-voltage converter, then use its output to drive a 
voltage-controlled oscillator. Here's a block diagram. 


Notice that the output of the new sweep generator replaces the internal 
sweep circuit of the oscilloscope, and plugs into the external horizontal input. 
This oscillator is triggered off the #1 spark plug sensor. The tach output voltage 
is generated from the signal derived from the wire that goes from the high- 
voltage coil to the top of the distributor cap, which is also fed to the vertical (y 
axis) input. Neither circuit is critical, and can be made using 555 chips. 


+12¥ 


Both 555 chips are configured as monostable multivibrators. The first (left) 
is the tach F/V converter. Its output (pin 3) is rectified and filtered (1N4148, et 
al), then buffered by an op amp. The gain of the op amp is set by Rgain, which 
changes according to the op amp you select (check out the National 
Semiconductor CLC series). The resultant output voltage charges the timing 

Continued on page 83 
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by Robert Nansel 


MI RUD ULI) 


Chaos rules the 
Robot Ranch during 
the dog days of 
summer. 


s | write, it is 95 degrees 
and muggy as all get out 
in Pittsburgh. We have 
one room that's air-con- 
ditioned (barely), so my 
brain hasn't boiled away, at least 
not yet. I've been working on the 
code for Breadbot's quadrature 
encoders, as well as the substantial- 
ly more complicated I2C code for 
interprocessor communications for 
last month's multiprocessor DT111. 

My hope is to get all this work- 
ing on plain old 10MHz PIC16F84s, 
but | am finding the project to be 
very challenging, even without the 
heat to muddle my thought process- 
es. Then, too, I'm in the middle of a 
major changeover in computer and 
OS (more on that later), and my six- 
month old son is teething. Did | 
mention that it’s hot? 

Anyway, when | get frustrated 
with slow progress on software — 
especially when it's 95 degrees — | 
retire to my basement workshop 
where it's cool, and | drill holes in 
things for a while. Though the code 
| promised last month isn’t ready 
yet, the hole drilling did do some 
good: Breadbot now has a power 
switch board. 


Civilizina Breadbot 


For more than a year, I've been 
directly plugging the +6V wire from 
the battery pack into Breadbot's 
breadboard. To turn Breadbot off, 
I've had to either remove the AA 
cells or yank the power wire. The 


FIGURE 1. Breadbot power switch schematic 


wire is stranded wire and tinned, so 
all this plugging and unplugging 
takes its toll, both on the bread- 
board and on the wire. Thoroughly 
uncivilized. 

When | first built Breadbot, | 
looked around for a power switch | 
could plug into the breadboard, but 
| never found anything satisfactory. 
For Breadbot's latest brain trans- 
plant, | decided | should figure a 
way to add the switch, perhaps 
using the prototyping section of the 
DT111 where there would be plenty 
of room. 

Not long after | installed the 
DT111, though, | discovered that it 
tended to be a bit wobbly plugged 
into the breadboard because it's 
twice the height of previous 
SIMMSticks I've used. The idea of 
adding still more mass to an already 
wobbly board no longer appealed 
to me, so | searched for another 
way. 
While | was at it, | wanted to 
separate the servo power supply 
from the logic supply. Adding a 9V 
battery to power the logic is the 
way Parallax's GrowBot works, but 
where to put the battery on 
Breadbot? 

The solution is shown in the 
photos and Figures 1 through 3. 
The board provides a place to 
mount the power switch and the 9V 
battery holder, and a mounting hole 
and spacer connect it rigidly to the 
DT111 so that neither board wob- 
bles. 

it's an easy circuit to build on 
perfboard. In Figure 1, SW1 is a 
three-position DPDT toggle switch, 
center position OFF. | wired SW1 so 
unregulated logic power from the 
9V battery is applied in both of the 
ON positions, but the 6V servo 
motor supply is on only in the 
DOWN position. 
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When the switch is in the UP 
position, | can download and test 
code without fear Breadbot will run 
away, then when I'm ready to run 
Breadbot, | flip the switch to the 
DOWN position and let her rip. 

The schematic shows some 
other nice touches: a power-ON 
indicator LED and some tantalum 
decoupling capacitors to suppress 
noise on the power busses. 


Building the Board 


Cut a piece of standard perf- 
board to the size shown in Figure 2 
and drill the holes as shown. The 
1/4" hole may require drilling one or 
two smaller intermediate holes 
("step drilling") in order to get a nice 
clean final hole. For the 1/16" hole, 
you'll want to use a 
sharp prick punch to 
get the drill started 


Step drill 


1/16" 


PHOTO 1 


between the regular holes of the 
perfboard. This hole is for the regis- 
tration tab of the switch. 

Next, use “super glue” (a cyano- 
acrylate glue) to secure the right 
angle connectors J2, J3, and J4 to 
the board. Be sure you don't get 
any glue on the pins. These connec- 
tors are subject to a fair amount of 
stress, though, so make sure the 
bonds are strong. 

Now install SW1 from the back 
side as shown in Figure 3. Orient 
the registration tab so it fits into the 
1/16" hole beneath the 1/4" hole 
and tighten the hex nut on the 
front side of the board. 

Next, test-fit the battery clip 
with an 1/8" pop rivet to hold it in 
place. There's not much clearance 
between the switch body and the 


FIGURE 2. Power switch perfboard 
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clip, so make sure the clip won't be 
exerting any pressure on the switch 
when the 9V battery is in place. 

Roughen the underside of the 
metal clip with sand paper to give 
more "tooth" for the glue to grab 
onto. Apply the glue to the clip, slip 
it and the pop rivet back into place 
on the back side of the board, add 
a riveting washer on the front side, 
and rivet the holder clip to the 
board. Be careful of orientation 
because you might not get a second 
chance with the glue. The rivet is to 
hold the clip securely to the board 
and the glue is to keep the clip from 
turning. 

Place the remaining compo- 
nents, R1, LED1, C1, and C2, as 
shown and bend their leads to hold 


them in place while wiring. | did all 
ground connections first with 24 
gauge bare bus wire on the front 
side of the board. | refer to this kind 
of construction as wire "stapling" or 
"stitching" because the ends of each 
bus wire run are bent at right 
angles (like a staple) and fed 
through the board to make the con- 
nections on the back side of the 
board. 

| used needle-nose pliers to 
tightly form the wire ends around 


FIGURE 4. The I2C bus 


the connector pins and against the 
board to provide extra mechanical 
strength for the connectors. 

The capacitors are wired directly 
between ground and their respec- 
tive switched voltage output pins on 
J4. R1 and the anode of LED1 are 
connected together just by 
bending their leads parallel 
to each other and flat to the 
board. The cathode of LED1 
is connected to another run 
of bare bus wire that ties 
into the main ground bus. 
Solder, then trim leads. 


It's a Snap 


The rest of the wiring is 
accomplished in three steps. 


First, wire the leads of J1 — a 9V 
battery snap-on connector — to the 
corresponding pins of J2. The twist- 
ed leads of J1 can be dressed to fit 
between the metal battery clip and 
SW1, though you may have to tem- 
porarily loosen the hex nut holding 
the switch so the switch can move 
enough to allow the wires to slip 
into place. 

Second, make the connections 
to the switch. For the switch speci- 
fied, the two center row solder lugs 
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are the poles of the DPDT switch, 
and the upper and lower row lugs — 
four in all — are the "throws" or con- 
tacts of the switch with the lugs lin- 
ing up in a column representing one 
half of the switch. 

If you use a different switch, 
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then check with an ohmmeter to 
find out the proper arrangement of 
the contacts. The 6V and 9V power 
inputs are wired to the center lugs, 
and the switched outputs are taken 
off the upper and lower row lugs. 
Third, wire the switched con- 
tacts to their respective switched 9V 
and 6V outputs on J4. The 9V side 
of the switch has both switched 
contacts wired together so 9V is ON 
in either switch position, while only 
the upper lug of the 6V side is con- 


FIGURE 3. Power switch 
board component placement 


nected so servo power is ON only 
when the switch is in the DOWN 
position. 

The switch board plugs into 
Breadbot as shown with a 0.8" long 
by 1/4" diameter 440 threaded alu- 
minum spacer to join it to the 
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DT111. | cut my spacer from a 
longer spacer and filed it to size. In 
the photos it may appear that the 
top edges of the switch board and 
the DT111 aren't parallel as seen 
from the side. This is because the 
solderless breadboard chassis of 
Breadbot itself is curved. It's easy to 
compensate for this so the mount- 
ing holes line up with each other by 
adjusting how deep you plug J2 into 
the breadboard. 


Eye-Squared-See? 


Last month, | gave a very brief 
overview of the I2C system. This 
time and next | aim to give a full 
introduction but, for the whole 
story, you'll need to consult various 
data manuals and appnotes from 
Philips Semiconductor. 

If you find discrepancies 
between what Philips says and what 
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| say about the bus, then assume 
Philips is right. 

Okay, I2C stands for "IIC" or 
"Inter-Integrated Circuit," a simple 
but powerful bus created by Philips 
in the 80s as a cheap way to net- 
work ICs in consumer electronics 
products. It is a true multi-master 
synchronous serial bus. It has colli- 
sion detection and automatic arbi- 
tration to prevent data corruption 
should two or more masters 
attempt to transmit on the bus at 
the same time. 

Only two lines are required, SCL 
(Serial Clock) and SDA (Serial Data). 
Bidirectional transfers can be made 
at up to 100 kbps in standard mode 
and up to 400 kbps in fast mode (I'll 
be talking only about standard 
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mode). The number of ICs that can 
be so networked is limited only by 
the maximum allowable bus capaci- 
tance of 400 pF (see Figure 4). 

Each IC can be either a master 
or a slave — masters generate the 
clock SCL — and both masters and 
slaves can be either a transmitter or 
receiver during a given bus transac- 
tion. 

All 12C ICs must use open-col- 
lector or open-drain drivers, or 
equivalent, to drive both SDA and 
SCL lines. This means that any IC on 
the bus can actively pull these lines 
low but, to output a logic high level, 
the IC must go into a high-imped- 
ance state so the pullup resistors 
(Rp) can pull the lines high. 

SDA and SCL are both bidirec- 


FIGURE 5. 12C START and STOP conditions 
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tional, so each IC's data inputs are 
connected to the open-drain out- 
puts. Thus, when an !2C IC reads 
the status of SDA or SCL, the level 
read reflects the status of the bus. 

If the IC is outputting a logic 
low, then that's what the input will 
see, but if the IC is outputting a 
logic high, then the input will only 
see a high level if no other IC is 
asserting a logic low. This is the 
equivalent of an AND gate; the line 
will be high only if all the ICs are 
outputting logic high. Hence, this is 
often called a “wired AND" configu- 
ration. 

To signal the beginning of a bus 
transaction, an IC must first wait for 
the bus idle state where both SDA 
and SCL are high for at least 4.7 
usec. The IC can then signal START 
by bringing SDA low while SCL 
remains high. Likewise, a STOP con- 
dition is signalled when SDA is 
brought from low to high while SCL 
is high (see Figure 5). 

In order for START and STOP to 
be unique, then, SDA must never be 
allowed to change logic levels while 
SCL is high, except when signalling 
START or STOP. 

As Figure 6 shows, SDA is only 
allowed to change state during the 
low portion of the SCL waveform 
and must be stable while SCL is 
high. Whatever value SDA has when 
SCL goes high is the value of that 
data bit on the bus. 


Ack! A Datagram! 


Any number of bytes can be 
transmitted or received in one data- 
gram, but the simplest possible 12C 
bus datagram comes when a master 
reads or writes a single byte to or 
from a slave. In Figure 7, the top 
two waveforms in the figure are the 
data from the master and slave, 
respectively, that drive SDA, and the 
SDA waveform below them is the 
composite of the two open-drain 
data sources. The master addresses 
the slave (binary address 0111000), 
then reads the binary data 0110101 
from the slave. 

The transaction goes like this: 
First, the master generates the 
START condition then acts as a 
transmitter to send the seven-bit 
address of the slave. The eighth bit 
sent is the read/write bit, and the 
logic high indicates this is a READ. 
When the slave recognizes its 
address, it must output an acknowl- 
edge (ACK) pulse by pulling SDA 
low for the ninth clock pulse. In 
order for the slave to assert ACK, 
the master must release SDA by out- 
putting a logic high during that 
time. 

If the master doesn't receive an 
ACK from the slave (a no acknowl- 
edge condition), either because the 
slave is busy and can't respond or is 
absent, the master must abort the 
transfer by generating a STOP 


FIGURE 6. Relationship between 
I2C Data & Clock 


Fast - Programs 27C010 in 23 seconds 


Data must 
be stable 


Data 
may change 


Portable - Connects to PC Parallel Port eee : toa 


Versatile -Programs 2716-080 plus EE 
and flash (28, 29) to 32 pins 


Inexpensive - Best for less than $200 


EP-51  (6751,C51) 

EP-11E (68HC11 E/A) 

EP-11D (68HC711D3) 

EP-16 _(16bR EPROMS) 

EP-28 (286602,3,46,7,8) $30.95 


EP-SEE2 (93x,24x,25x,85x) $39.95 
® Correct implementation of manufacturer | EP-750 (67C750.1.2) 


specified algorithms for fast, reliable 
programming. 


@ Easy to use menu based software has 


binary editor, read, verify, copy, etc. 
Free updates via bbs or web. 


@ Full over current detection on all 
device power supplies protects against 
bad chips and reverse insertion 


@ Broad support for additional devices 
using adapters listed below. 


h 


M?L Electronics 
970/259-0555 
Fax:970/259-0777 
250 CR 218 
Durango, CO 81301 
CO orders please add 7% 
sales tax 


-/www.m2i.com 


Write in 35 on Reader Service Card. 


Master data 


Slave data 


7-bit slave address RAW Ack Data byte read from slave 


5 0 a oo 0 0 G ERROR 


GE Master to Slave [-__] Slave to Master FIGURE 7. I2C bus data read transfer 


condition. 

Assuming the slave is present 
and able to respond, though, the 
slave becomes the transmitter; it 
ACKs, then drives its data bits 
onto SDA, and the master clocks 
them in. Again, the master must 
release SDA so the slave can drive 
its data onto the line. 


ACK or NACK? 


On the !I2C bus, each byte 
transmitted must be acknowl- 
edged by the IC that receives the 
byte, with the following excep- 
tions: 1) when a slave-receiver 
cannot receive any more data (its 
data buffer is full, for instance); 
or 2) when a master-receiver 
wants to signal that a read opera- 
tion is done. In these cases, the 
receiver generates a not acknowl- 
edge (NACK) pulse by releasing SDA 
to float high during the ACK clock 
pulse. A slave-receiver in this situa- 
tion must then release SDA. 

Another way of saying this is an 
acknowledge of a byte received 
from a slave is always necessary 
except on the last byte received. 
Why? An I2C slave will keep trans- 
mitting data unless it's told not to. 

lf the master generated a nor- 
mal ACK pulse, the slave would 
again seize control of SDA to trans- 
mit the first bit of the next byte. if 
that bit happened to be a zero, the 
master would be unable to generate 
a STOP condition because the slave 
would be holding SDA low waiting 
for the next clock pulse. 

But, if during the ACK clock 
pulse, the master leaves SDA high, 
then the slave knows it must release 
SDA and not drive with it with new 
data after the ACK cycle is over. In 
this way, the master is free to bring 
SCL high then bring SDA high to 
create the STOP condition. 

Note that NACK is not the 
same as a no acknowledge condi- 
tion. Both involve SDA being high 
during an ACK clock pulse, but 
NACK is the master telling the slave 
not to transmit another byte, while 
no acknowledge is the state of the 
bus when a slave can't respond to a 


PHOTO 3 


4 Sa 


master. Because Figure 7 depicts a 
single-byte read transfer, when that 
data byte is read, it is, perforce, the 
last byte, so the master must gener- 
ate a NACK. 


PRIMECELL 


IF YOU NEED NEW BATTERIES FOR YOUR ELECTRONIC EQUIPMENT 
DON'T PITCH EM'- SEND THEM FOR REBUILDING ! - SAVE $ $ 
CUNARD ASSOC. INC., 9343 US RT 220, Bedford, PA 15522 


WE INSTALL NEW NE-CAD OR NI-MH BATTERIES INTO YOUR ORIGINAL CASE. 
THAN ORIGINAL. < 


WE SAVE YOU"™" MONEY “™" $333 


NO JOB IS TOO LARGE OR TOO SMALL ..... VOLUME DISCOUNTS AVAILABLE 


GENERAL ELECTRIC UNIDEN RADIO SHACK 
19A704850P(1200mAH) $34.95 APX650 1050 $29.95 HTX Packs $ 29.95 
19A704860P(1800mAH) $39.95 100010101070 $34.95 New 8.4V pack & chgr 
PL19D429763(777)G1/3 $37.95 1100 1200 Series $36.95 1500mAh nimh $34.95 
19A705293P 344A4506P $34.95 BP205 650mAh §$ 19.95 KENWOOD 

BP200 1500mAh $24.95 PB2/KNBS $29.95 
M AXON SA-1155 1160 $39.95 sc150 1s00mAh $22.95 PB21/21H $1488 
TAD 1450 15101520 $21.95 ICOM Peas $ 


MOTOROLA 6P2/BP3 /BP22 $16.95 CORDLESS DRILLS 


PicStics are like BASIC 
Stamps? on steroids. A § OW as § 29 
They have more speed, 


more parallel I/O, more 
code and data space, and 


Call for a 
eto cre catalog or visit 
real-time clock, 12-bit our Web site 
ADC, and 12-bit DAC. today. 


P200 HT600 MT1000 BP5/BP23/24 $24.95 Any brand 7.2V $ 18.95 
NTN 4585 4824 5414 $37.95 §P7/CM7/BP8 $32.95 Any brand 9.6V $29.95 
NTN 5447 5521 5545 $37.95 6P180/CM79 $34.95 Any brand 12.0V $32.95 
NLN 5860 NTN 4327 $39.95 YAESU Any brand 14.4V $ 37.95 

MIDLAND FNB 3 4121416 $32.96 Any Brand 18.0V $ 45.95 
70-810 B16 B19 B21 $39.95 FNBI921 262738$32.95 COMPUTER PACKS 
625 826 B32 B36 B60 $39.95 FNB 101117 2535$23.95 Send battery for quote. 


pDmin t com FOR INFORMATION ABOUT YOUR REQUIREMENTS ...... CONTACT US: 

: PHONE OR FAX : (814) 623-7000 E-MAIL TO: PRIMECELL @ AOL.COM 
SEND YOUR PACKS FOR FREE QUOTATION VIA UPS, RPS OR US MAIL 
VISIT OUR WEB SITE http://‘members.aol.com/primecell/primecell.htm 


800) 635-3355 Hl BATTERY REBUILD SERVICE 
(407) 262-0066 et) MANY OTHERS AVAILABLE - WRITE @R CALL 


FREE CATALOG 


ADD $ 4.50 SHIPPING & HANDLING PER ORDER 
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GS s«Master to Slave 


[___] Slave to Master FIGURE 8. I2C bus data write transfer 


explode yet, then you either already 
know all about I2C or you weren't 
paying attention. Go back and 
reread the above sections a few 
times until it all makes sense). 

Next time, I'll get into the intri- 
cacies of multi-master bus arbitra- 
tion, clock synchronization, and the 
timing parameters of the SDA and 
SCL waveforms. Now, though, I'll 
switch topics to my new ... 


Robot Development System 


The beginnings of my robot 
development system came when | 
realized about six months ago that | 
could no longer afford commercial 
development software. It's not just 
a matter of money (though that is 
an issue), but of time and energy 
expended getting commercial apps 
to work. 

| spend a significant amount of 
time recovering from application 
crashes. I'm not talking about exper- 


Figure 8 shows a data write same slave as in Figure 7. Since this so there is no problem with generat- | imental, use-at-your-own-tisk beta 
operation where the binary data is a write, the master is in control of | ing a STOP condition. versions, but well-established, sup- 
11110001 is being written to the SDA except during the ACK cycles (If your head isn't ready to posedly solid commercial programs. 


A DEGREE ON A DISK! 


* 500+ formulas and simulations 

* Unit conversions and data 

EM FORMULARY tables 

* Physical constants 

* Electronics, communications, 
radar 

* Antennas, filters, optics 

* Physics, math, space science 

* Practical and educational 


e d er ON-LINE to i Ki 
V V Recuclovies Mbeki ie ro it 


PO Box 2426, Ft. Walton Beach, FL 32549 Voice/Fax 850-863-5723 


Electro Science Applications Inc. 


Stackable RS-232 Kits 


Digital 1/O - 12 \/O pins individually configurable for input or output. 
DIP switch addressable; stack up to 16 modules on same port for 192 
V/O points. Turn on/off relays. Sense switch transistions, button presses, 
4x4 matrix decoding using auto-debounce and repeat. $32 


Analog Input - 6 input pins. 12-bit plus sign self-calibrating ADC. 
Returns results in 1mV steps from 0 to 4095. Gonware programmable 
alarm trip-points for each input. DIP switch addressable; stack up to 16 
modules on same port for 128 single-ended or 64 differential inputs.$49 


Home Automation (X-10) - Connects between a TW523 and your 
serial port. Receive/transmit all X-10 commands with your home-brewed 
programs. Full collision detection with auto re-transmission. $39 


Caller ID - Decodes the caller ID data and sends it to your serial port in 
8 pre-formatted ascil character string. Example: “12/31 08:45 850- 
863-5723 Weeder, Terry <CR>*. Keep a log of all incoming calls. Block 
out unwanted callers to your BBS or modem applications. $35 last 240 digits in latiie 


Touch-Tone Input - Decodes OTMF tones and sends them to your to radio receiver's 
serial port. Keep a log of all outgoing calls, Use with the Caller ID kitfora for off-air decoding 
complete in/out one system. Send commands to the Home of repeater codes, or numbers dialed 
Automation and/or /O kits using a remote telephone. $34 on a radio program. $55 


Phone Line Transponder 


7 individual output pins are controlled 
with buttons 1-7 on your touch-tone 


Monitor room noises with built in mic. 
*Dial-Out’ pin instructs unit to pick u 


pheee. and dial user entered number(s). 
assword protected. $40 


Self-contained and intuitive, 
you'll be up and running in 
minutes. Fast menu and hyper- 
linked access to equations and 
data. Current version |.7 works 
with Windows 3.1, 95, or 98. 


ELECTRO SCIENCE APPLICATIONS, INC. 
P.O. BOX 11158, TORRANCE, CA 90510 


To order, call (310) 539-2422 or E-Mail esa @earthlink.net 
Send $29.95 check or money order (CA residents add 8.25% sales tax). 
Foreign orders add appropriate shipping charge. 


IR Remote Control Receiver 


Learns and responds to the data patterns 
emitted by standard infrared remote 
controls used by TVs, VCRs, Stereos, etc. 
Lets you control all your electronic projects 
with your TV remote. 7 Individual output 
pins can be assigned to any button hapa al 
remote, and can be configured for er 
*toggie* or *momentary* action. $32 


Telephone Call Restrictors 


Two modes of operation; either prevent receiving or placing 
telephone calls (or call prefixes) which have been entered into 
memory, or prevent those calls (or call prefixes) which have “not* 
been entered into memory. Use touch-tone phone to program. 

Block out selected outgoing Block out selected incoming 


calls, Bypass atanytimeusing calls. Calls identified using 
your password, $35 CalleriDdata. $46 


Electronic and RF design services also available. 
Visit us at http:/Awww.esap.com 
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And | still get hangs and crashes at 
least three times a week. I've done 
all the usual stuff with Norton 
Utilities and have spent countless 
hours on the phone with the soft- 
ware companies, but none of it 
helps. 


Now, I'm a confirmed Mac user, 


but | do use DOS and Windows for 
certain purposes. And, even though 
| find the Mac easier to use for 
most jobs, | see no difference at all 
between my Mac and DOS and 
Windows machines in the number 
of application crashes that also 
crash the OS. Commercial software 
— especially commercial operating 
systems — devour too much of my 
time. 

There is out there, though, an 
OS legendary for almost never 
crashing, with uptimes measured, 
not in days, but in months and 
years. 

Linux. 

Individual applications may still 
crash, but they don't take Linux 
down with them. And Linux is very 
low-cost (free if you download it). 
To understand Linux's extraordinary 
reliability, take a look at the Linux 
resource sidebar. In particular, | rec- 
ommend reading the papers by Eric 


Description 


10pF, 16V tantalum 


S. Raymond. | knew there was 
something special going on in Open 
Source software, but | didn't really 
understand why until | read these 
papers. Recommended. 

There's not much mobile robot- 
ics development software commer- 
cially out there anyway, Mac or PC, 
and what there is | can't afford. This 
points toward leveraging public 
domain and university Al software 
and research, and using free soft- 
ware programming tools wherever 
possible. Most university software is 
meant to run under some version of 
Unix, and hence, will run under 
Linux. 


More Horsepower 


On the hardware side, |'ll use 
current generation desktop ATX 
motherboards to develop code for 
next generation embedded con- 
trollers. Don't worry, I'm abandon- 
ing neither Breadbot nor low-end 
microcontrollers. | want to increase 
the amount of computing power | 
can throw at some problems, that's 
all. 

The advantage is that desktop 
motherboards are dirt-cheap, stan- 
dardized, and universally available; 


2-pin right angle male Waldom connector 
4pin right angle male header 

QV transistor battery snap connector 

Red high efficiency LED 


6.8k ohm, 1/4 W, 5% 


DPDT switch, 3-position, center OFF 
(RadioShack #275-1545 or similar) 


0.8°x1 /4" dia. 4-40 threaded aluminum spacer 
1.80"x2.05" perfboard, 1/10" hole spacing 


NOVEBZOOR 


% 


@ Function Generator 
Ramps, Triangles, Exponentials, Noise & more. 
0 to 2 MHz in 1 Hz steps. Continuous or Triggered. 


@ Pulse Generator 
Digital waveforms with adjustable duty cycle 


muy PV 


_ @ Synthesized Signal Generator 
Clean sinewaves DC-21.5 MHz with .001% accuracy! 
-01 Hz steps. DC Offset. RS232 remote control. 


_ @ Arbitrary Waveform Generator 
40 Megasamples/Second. 32,768 points. 12 bit DAC 


(il fli | 


DC to 21.5 MHz linear Inv/Ext AM, SSB, Intv/Ext FM, PM, 
and log sweeps Dualtone Gen. BPSK, Burst Tangles, 


LL fw} Ll] [a 


Pulse Generator Noise Arbitrary Waveforms —_ Unlimited Possibilities! 
2455 Old Middlefield Way S Tel (650) 938-0240 http://www. Telulex.com 
Mountain View, CA 94043 Fax (650) 938-0241 Email: sales@Telulex.com 
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Telulex Inc. inadel SG-1 100A 


¥ 21.5 MHz 

¥ .01 Hz steps 

¥ multi-unit 
phaselock 


Nuts & Volts Magazine/Aueest 49999 4779 


A/D CONVERTERS 
with SERIAL OUTPUT 


Tiny (1.75°x1.41") fully assembled and 
tested printed circuit board includes two 8- 
bit A/D converters and one digital input. Up 
to 16 units addressable (DIP switch setting) 
totalling 32 converters on a single serial port. 
Output is ASCII encoded bit count (0 to 255) 
at 2400 BPS via RJ-11 interface. Fully 
programmed PIC16C71 installed in IC 
socket. Sample software in BASIC included. 
Requires 8-28Vdc At 1-2mA. 


*$49.95*. Optional 


Tele: 847-891-2584 
847-891-2587 
www .glentech-rf.com 


DC adapter $19.95. 
Add $5.00 shipping. 


Fax: 


Serial Port Problems ? ? ? 
No heavy, aging serial protocol analyzer 
available? Use Serial to turn your PC into 
a test tool for asynchronous serial 
communications. Serial uses your PC 
serial ports to capture data, control and 
time stamps to give you what’s needed to 
develop or debug your serial 


US$99.00 
Full Duplex monitor cable US$40.00 


Allison Technology Corporation 
2006 Finney Vallet Rd., Rosenberg, TX 77471 
800-980-9806 or 281-239-8500, Fax: 281-239-8006 
http://www.atceweb.com atc@accesscomm.net 


TV 85 PJ & TV 86 
CABLE CONVERTERS 
VOLUME & 
NON-VOLUME CONTROL 


SALES/SERVICE 
VOICE 1-800-473-0506 
FAX 1-800-488-0525 


FOSS 
WAREHOUSE 


DISTRIBUTORS 
285 Schenck St. 
N. Tonawanda, NY 14120 
www.fossw.com 


the disadvantage is that ATX boards 
are power hungry, consuming 20 to 
30W on the DC side of the power 
supply (less, actually; the 30W typi- 
cally includes various floppy, CD- 
ROM and hard drives, and a video 
card). 

By the time my code is 
debugged and fleshed out, | figure 
lower-power embedded Pentium 
systems will be available — say, in 
PC/104 form factor, and maybe 
they'll even be affordable. In the 
meantime, | trade off battery life for 
more computing horsepower. Plus, | 
can be secure in knowing that the 
target controller board is truly iden- 
tical with my desktop development 
system. 


S ©) RR EEE SS 
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000,000 WALL 
TRANSFORMERS 


oF? 


3VDC/100MA ..-- CX099 --.. $0.75 
6VDC/100MA .---- CS039 ---- $1.45 
S9VDC/100MA ....CR314 --.. $1.45 
12VDC/200MaA -.-- CS033 ---- $0.99 
13.5VAC/400MA-- CR574 ---- $1.29 
24VDC/S500MA -..- CR174 ---- $3.40 
Min 1000/type -- Call for other types 


SURPLUS TRADERS 


PO Box 276 
Alburg, VT 05440 
Tel: (01) 4 1'4-739-9328 
Fax: (01) 514-345-8303 
http: //wwywv. 73.com/w 


‘4 
FREE CATALOG! 


JUNE SPECIAL SAVE $10.00 


30M, 40M KITS W/ ANTENNA. 
VERY SENSITIVE. HAS HIGH 
IMMUNITY TO QRN & LOCAL 
AM BROADCAST.. $92.50 rr 

12/14V PULSE BATTERY TESTER 
(LEAD ACID). ATTACH THE BATTERY & 
PUSH THE BUTTON TO DETERMINE IF THE 
BATTERY NEEDS RECHARGING. A MUST 
FOR THE GLIDDER SET, BOATERS, ETC. 
BASIC KIT aaa esssesersee § 5S00 PP 
ASSEMBLED WITH ENCLOSURE$106. 50 PP 


CODE PRACTICE OSCILLATOR... $23.45 PP 
SEND FOR FREE CATALOG 
1-800 JADE PRO (523-3776) 
www.jadeprod.com/ 
email: jad prod.com 
JADE PRODUCTS E. HAMPSTEAD NH 03826-0368 


We also have manual low pressure 

injection molding of very srnall runs or prototypes of 
parts up to 2 oz. Ala surprisingly low price. 

USA. Office: VAV Mach. And Equip. Inc. 

Tel. (218) 387-8101, Fax.(281) 397-6220. 

Please send bive prints or samples to 

Marketing Tech. S.A.eAlamo 93, 4 PisoeSta. Monica, 


Tiale Eco. De Mexico 54040eTel, 011 (525) 36° 3351 
Fex. 011 (525)361-5996, AT. VICTOR M. MCNDOZA 
e-mail. marklech@infosel net mx 


Okay, so this is my $1,600.00 
budget baseline system: 


+ ABIT BX6-2 motherboard 

* 366 MHz Celeron 

+ 64 MB of PC-100 ECC 
SDRAM (expand to 1 GB as memo- 
ry prices fall) 

+ AGP video accelerator 

+ 19" Mitsubishi Diamond Pro 
900U monitor 

« 8.4 GB IDE hard drive 

+ 32X CD-ROM 

- Upgrade slot 1 CPU to faster 
Pentium II or Ill in a year 

+ ATX mid-tower case, modem, 
mouse, keyboard, etc. 


From what I've read and heard, 


80 Avoust 1999/Nuts & Volts Magazine 


ADVANTECH EETOOLS NEEDHAMS DATA VO ICE TECHNOLOGY HILO 
SYSTEM GENERAL CHROMA MOOULAR CIRCUIT TECHNOLOGY XELTEK 


Fa Ce 


x EMPR20 MEGAMAX MEGAMAX4 SIMIM/SIP TESTER EMUPA 


CALL ADVANTECH LABTOOL 599 EETOOLS SIMMAX 
629 ICE TECH MICROLV 795 CHROMA SIMM/SIP 
650 EETOOLS ALLMAX + 359 MOD-MCT-EMUPAJR 
409 EETOOLS MEGAMAX = =279 MOD-MCT-EMUP/R 
509 EETOOLS MEGAMAX4 = 49 EPROM _ 1G TO 512K 
369 XELTEK SUPERPRO i 69 EPROM 1G TO IMEG 
409 XELTEK SUPERPRO Ii P 99 EPROM 4G TO IMEG 
249 XELTEX SUPERPRO L 199 EPROM 16G TO 1 MEG 
165 XELTEK ROMMASTER I = 89 EPROM 1G TO 8MEG 
479 MOO-MCT-EMUPA 129 EPROM 4G TO 8MEG 
739 STAG ORBIT-32 250 EPROM 8G TO 8BMEG 


ay = > - 4 
LABTOOLAS «=MICROMASTER SUPERPRO ALLIMAX PLUS ROMMASTER2 


General Device Instruments 


Sales 916-393-1655 Fax 916-392-4949 
Web www.generaldevice.com E-Mail icdevice@best.com 


CABLE SECRETS!!! 


| CENSORED# 
Want to know why? 
Visit us at http://www.worldwyde.com 
* Find out how “Test” Devices work 
* Installation of “Test” Devices 
* Descrambling Methods Explained 
* Detailed Construction of “Test” Devices 
includes plans and source code 
Complete source COde ...0...0100++ $79.95 
Code for individual boxes .......... $29.95 


DSS SECRETS — Vol. 2 


Get this before they censor if tool!! 
DSS Secrets Vol. 2........ $49.95 


1-800-773-6698 
Mi 48336 


To order, call Worldwyde 
21365 Randall Street + Farmington Hills 
Visit us on the web at www.worldwyde.com 


PCB's in Minutes 
From LaserPrint!* 


8 1/2" x11" * Or Photocopier 
Sheets Use household 
Iron to apply. 


Adds an Extro Layer of 
Resist for Super Fine 
Lines on Std Clad Bds 


205h$30/40Sh$50/100Sh$100 Blue/Wet (No Mix)| 
Sample Pack 5 Shts Blue + 5 Shts Wet $20 
VISAIMC/PO/CKIMO $4 S&H - 2nd Day Mail 


Techniks inc. P.O. Box 463 Ringoes NJ 08551 
908)788-8249 


Guaranteel-Deoler Inquiries Invited 


100% Money 


ABIT's BX6-2 motherboard is quite 
stable, even when overclocked. 
Maybe its best feature, though, is 
that it incorporates their Softmenu 
BIOS, which eliminates all on-board 
jumpers. Softmenu allows varying 
CPU clock and voltage so | can 
experiment with power consump- 
tion vs. speed tradeoffs: 


+ CPU voltage variable from 
1.30 to 2.30V in 0.05V increments 

« Supports bus multipliers of 2- 
8X in 0.5X increments 

- Supports bus speeds from 66 
to 133 MHz 


All the pieces have arrived. Now 
all | have to do is put this monster 


BATTERY — YUASA 


Sealed Lead-Acid/Gel-Cell 
12V: 7AH $19, 2.3/4AH $16 
18AH $39, 1.2AH $13 
6V: 4AH $9, 10AH $13 


Quantity Discounts Available 
Call for other models 


Aventrade 
4518 Temple City Blvd., Temple City, CA 91780 
Tel. 626-286-0118 Fax 626-287-9618 
E-Mail: sales@aventrade.com 
www.aventrade.com 


Build Your 
Electronics 
Library 
At A Price You 
Can Afford! 


Check out the 


HOT DEALS at the 


Nuts & Volts Bookstore!! 
(See ad page 9.) 


As a paid subscriber, you'll 
get 10% off the listed price! 


Convert RS-232 to RS-485__ 
or TTL/CMOS for Only $49.00 


COMMUNICATIONS CONVERTER 
@ FULL SCHEMATIC AND DOCUMENTATION 
© FULL FAMILY OF MODULAR DESIGNS 
© RS-485/RS-422 REMOTE 1/0 MODULE KITS 
© NETWORK SOFTWARE AND SOURCE CODE 
© AUTOMATIC OR RTS UNITS AVAILABLE 
© RJ-11/12 CONNECTORS OR TERMINAL STRIP 
TURN YOUR PC INTO A DISTRIBUTED DATA 
ACQUISITION AND CONTROL SYSTEM 


i... SMP 4 i 


together. You'll hear more about 
that, as well as 12C and Breadbot, 
next time. NV 


As always, if you have 
suggestions for improving 
Breadbot, if you've built a 


Breadbot, or if you have questions 


or comments about amateur 
robotics topics, you can 
reach me at: 


Robert Nansel 

69 S. Fremont Ave. #2 

Pittsburgh, PA 15202 
E-Mail: bnansel@nauticom.net 


GPS Design Kit — $379 
The design kit SGMS600KS is a complete and immodiately 
usable means of evaluating the SIGEM GPS receiver module 
and high performance GPS antenna, which are included in 
the int. Software running on the GPS receiver module 
communicates fo a user supplied computer via 
NMEA 0183 formatted messages. Advanced PC software 
provides map integration and a demonstration of tracking 
Provision has been made tor DGPS inputs. 

SIGEM Inc. 


ai 
Tet (613) 271-1801 (Can) 


(541) 623-3733 (USA) 
Fax: (613) 271-1886 


Telecom Hardware/Software Developers 


STOP using your phone lines to test and demonstrate 
your telecom devices. Our affordable telephone line 
simulators offer authentic USA dial tone, busy signals, 
finging, and exceptional speech quality. 


RinG-It! Teco Sautator 
* Single Line (two RJ-11 Jacks) 


ae * LED Display 

t) b- us * DTMF Operation 

oi " a + Automatic Ring-up Mode 
* $325 ($149 kit available) 


PARTY-LINE Texco Smurator 


+ Six Extensions 

+ Caller-41D (Name/Nor) 

* Distinctive Ringing 

+ $425 ($199.95 kit 


avail) ae 
Digital Products 
OOMAWLMLI 
134 Windstar Circle 
Folsom, CA 95630 USA (se | 
Tel: 916-985-7219 
Fax: 916-985-8460 
http:/Iwww.digitalproductsco.com 


GPS Units 


Trimble Placer 400 $79.95 
6 Chan. & Magnet Mt. Ant. 
Trimble SVeeSix $89.95 
6 Chan wi Diff. & Mag. Mt. Ant. 
Rockwell MicroTrackerLP $89.95 
5 Chan., Module w/ Differential 
& Mag. Mt. 
ACE GPS Mag. Mt. Antenna $54.95 
Call for Software Packages 


Communications Surplus 


713-526-8000 or 1-877-878-6GPS(477) 
ishaefer@flash.net Fax to 713-522-6309 


Program PICs in Basic 
Complete kit to get started! 


115.95 


Includes: 
Co P 


mmer, PIC, Cable & Batteries 


Electronic Products 
(248) 515-4264 Fax: (413) 825-0377 
www.elproducts.com 


PCBs 


PER SQIN 


$100.00 SETUP 
WE SPECIALIZE IN SINGLE SIDED, 1 02, PC75 


PCB 
LAYOUT 


PER COMPONENT PIN $100.00 MINIMUM 


ENGINEERING 
DIAGRAMS 


PER COMPONENT PIN $100.00 MINIMUM 


V&V MACH. & EQUIP., INC. (HOUSTON, Tx 
PH (281) 397-8101 FAX (281) 3 


Re-Programmabie 

LCD 240 x 64 EL Backlit 
RS-232 Port 

1200 Baud Modem 

8051 Compatible Microcontroller 
192k Low Power Static Memory 
Infared Transmitter 

Nicad Battery Pack 

QWERTY Keyboard 

FM SCA Data Receiver 


Junkware.com 


http/www junkware.com 


New! 
ActiveWire™USB 
Simple USB Interface 


intemet Browser Script-able 
24 MHz CPU core with USB 


$59 plus shipping 
ActiveWire, Inc. 


www.activewireinc.com 
ph(650) 493-8700 fx(650) 493-2200 


SBC2000-074 


Versatilify starting at $64 each. 


Voice: 303.422.8088 Fax: 303.422.9800 
www.sbc2000.com 


esta Technology, inc, 


PC BOARD 
SERVICES 


PCB Design Layout 
Thru ole 
SMT 
Multilayer 
PCB FABRICATION 
In-house Proto’ S 
Single and Double Side 
Plate Thru Hole 
ASSEMBLY 
Thru Hole 
Smail Project Specialists 
Serving Engen and Hobbyists 
r 16 Years 
MIDLAND TECHNOLOGIES 
800-726-8871 Voice 
406-586-0300 FAX 


QUALITY KITS 
#1 Source for Electronic Kits 


Great selection of Hi-Fi AUDIO Kits, 
PSUs, Transmitters, Oscilloscopes, 
PIC Programmers, and much more. 


Toll Free Order Line: 
1-888-464-5487 


Secure On-Line Ordering 
www.gkits.com 


Call 613-544-6333 for free catalog 
Nerth American Kit Distributor 
49 McMichael SL, Kingston, ON 

K7M 1M8, CANADA 


Plans-Kits Unlimite 


PLANS KITS PARTS OVER 120,000 PLANS 


LASERS MASERS EMP TESLA 
RAIL & COIL GUNS JAMMERS 
ULTRASONICS HIGH VOLTAGE 
PLASMA & ION GUNS HERF 
MIND CONTROL NUCLEAR 

PHREAKING BIO-ELECTRONIC 


IF WE DONT HAVE IT, WELL GET IT. 


PLANS-KOTS UNLIMITED: (SASE 
1839-D WEST VISTA WAY #515, VISTA CA 92063 


2.4 GHz Wireless 
Transmitter & Receiver 


2.4 GHz ~ 2.48 GHz User Selectable 
Over 700’ Range and 4 Chi Auto-scan 
NTSC, PAL, Composite video B/W or Color 
2 Audio Inputs may be used for digital data 
Customizations including battery packs 
and Special Frequencies 


Matco Inc. 
(800)440-0299 or (800)719-9605 
www.mat-co.com 


This Could Be 


YOUR 
AD 


Read by thousands of 
electronics consumers, 


For information, write or call: 


Nuts & Volts Magazine 
430 Princeland Ct., Corona, CA 91719 


(909) 371-8497 
FAX (909) 371-3052 


We buy and sell: 


* Resistors 
* Circuit Breakers 
ents * Semiconductors 
PEC *ICs 
Electro-Mechanical 


Devices 
Home Office (sales) 
610-255-3761 » FAX 610-255-3548 
Morrisville Office (purchasing) 
215-295-3507 * FAX 215-295-8633 
E-Mail: aviationcomp@earthlink.net 


ORDERS 800-634-3457 * FAX 800-551-2749 
® OFFICE 702-665-3400 « FAX 702-565-48! 
www. . 


EMBEDDED DOS 
Flashlite-V2 


2 Serial Ports 

2 DMA Channels 

2 Timer Channels 

20 Parallel /O Lines 

5 Volt Operation 

4 Hardware Interrupts 1$119 
8 Analog Comparators qty 100 $99 
Low Power Consumption qty 1000 $65 


Development Kit - $159 Includes: 


* Flashiite V25, 10Mhz, 512K Ram/ 512K Flash 

* Borland C/C++ 4.52 Development Software on CD 

* Telecommunications Program & Sample Programs 

* AC Adapter and Cables 
www.jkmicro.com 

Call 530-297-6073 Fax 530-297-6074 


JK micros ystems 


QUE RADIO 


Antique Radio's Leading 
Monthly Magazine 
Articles — Classifieds — Ads for Parts & 
Services. Also: Ham Equip. — Books — 
Telegraph — 40's, 50’s & 60's Radios — 
Early TV — Auction Reports & more... 
1-Year: $39.49 ($57.95 by 1st Class) 
6-Month Trial - $19.95. Foreign - Write. 
A.R.C., P.O. Box 802-G23 gaa 
Carlisle, MA 01741 — 
Call: 978-371-0512 — Fax: 978-371-7129 
Web: www.antiqueradio.com 


| VISA 


ASSEMBLY & 


ENGINEERING 


Producible designs since 1970 
Contract Engineering 
Embedded Microprocessors 
PCB Layout and Packaging Design 
Analog Including RF to 1 GHz 
instrumentation 
A/D and D/A 
Contract Assembly 
High-Speed Fuji Surface Mount 
Through hole 
Tum-key or Kit 
Run sizes one through thousands 
Test and burn-in available 
Bilocon Corp. 
800-736-5927 
425-353-2276 
www.bilocon.com 


ASTRO TOO 


Surplus/Electronics Equipment 


Web Site: AstroToo.Com 
E-Mail: Astro@AstroToo.Com 


2854 Sarno Road 
Melbourne, FL 32935 


(407) 253-3371 
Fax: (407) 727-1546 


When visiting Central Florida, 
come see us! 
1-95, Exit 72 


CNL-1 BX-120-P SX-800 


$49 $59 $79 


+ 430 TV Lines Resolution 

+ 9-14 VDC Operation 

+ Infrared Sensitive 

* SX-800 has Audio Output 

+ A-300 Camera Enclosure also available 


MATCO, INC. 
Schaumburg, iL 
1-800-719-9605 * 1-847-619-0852 FAX 
E-Mail — info@mat-co.com 
Website — www.mat-co.com 


TOGGLE SWITCHES — All sizes and types 
Commercial Quality 
FULL SIZE TOGGLE SW. 1/2” DIA. 
TYPE MODEL RATING LEAD 
SPST =: ©0125 6A/125V 6" wire 
SPST D128 4A/125V Solder 
DPDT 0126 SA/125V_— Solder 
DPOT 0127 1OA/125V Solder 
on-cff-on SA/250V Screw 
MINIATURE TOGGLE SWITCHES 1/4” DIA. 
6A/125V — Sokder 57 


mom Solder 
MOMENTARY PUSHBUTTON SWITCHES 1/4” DIA. 

SPST Nor Open DM1 3A/125V Solder 32.27 

SPST Nor Close DM2 3A/125V Solder et Dy yf 


ANY ORDERS LESS THAN 100, ADD 20¢ EACH 
LEDs Red, Yellow, Green — $12.00/100 $10,00/1,000 


DEMAR ELECTRONICS 
P.O. Box 7215, Algonquin, IL 60102 
Toll Free 877-655-6433 
Fax 847-854-4434 


Stereo Microscopes for 
Large PC boards 


9 in. arm for 
*S i Large boards 
— -10X & 30X 
-Dust cover 
-Eye guards 
-5 year warranty 
ST 231P — $395.00 


ia 
he A 


jlittle@netwizards. 


faced! echocal ? 
3580 Haven Ave. Redwood City. CA 94063 
650/367-8320 Fax 365-5845 


SOLAR ELECTRICITY 


All manner of photovoltaics and 
solar electronics available here. 


www.planetarypower.com 


P.V. Power Corp. 


Inverters, Controllers, Racks, 
Meters, Shunts, Fans, Pumps 


(877) SOLAR PV 


ReECOrdels sisting 69 sos 


Times based on a 180 tape _.~ 
$89.SH 


Visit our Online Catalog 
www.mscelectronics.com 


MSC Electronics 
PO BOX 461 Jessup, MD 20794 


CABLE BOXES 


CUT MANUFACTURING COST! 
WE ACCEPT SMALL ORDERS TOO. 


ALSO PCB, SMT, PROTOTYPES, ASSEMBLY. 
PLASTIC MOLDS, INJECTION MOLDING 
USA Office: V&V Mach. & Equipment, inc. 
Ph: (281) 397-8101, Fox: (281} 397-6220 
Mexico Plant: Marketing Tech. 
Ph: 011 (525) 361-3351, Foc 011 (525) 361-5996. 


CONTROL - MEASURE - INPUT 
MODEL 40-$109 


+ AS-232 interface 

- 28 lines digital /O 

+ Eight analog inputs 
+ PWM output 

+ Three stepper ports 


MODEL 100-§279 


+ 12-bit 100KHz A/D + Four analog outputs 
+ Three timer counters + 24 digital /O 


MODEL 40 => 


Tee RS 


PRAIRIE DIGITAL, INC. 


920 SEVENTEENTH ST., INDUSTRIAL PARK 
PRAIRIE DU SAC, Wi 53578 
TEL: (608) 643-8599 - FAX: (608) 643-6754 


softwarecloseouts.com 


DOS - Windows - Win95 
UNIX - MAC - Upgrades 
Secure on-line ordering 


softwarecloseouts.com 


Corel Office 7 $29 
Norton Anti-Virus 2 $5 
Windows WGP 3.11 $39 

Office 4.2upg $39 


Up to 85% off titles by Symantec! 
softwarecloseouts.com 


New Arrivals Weekly! 
Hard-to-find a specialty ... 
We buy your surplus software. 


softwarecloseouts.com 


270010 


STATIC RAM PROCESSOR 
HM628128 8255 
62256 8254 

80031 


6264 
one * Many more parts in stock 
+ All major brands 
+ All guaranteed 
E-Mail: eproms @aol.com 


TEL: (818) 774-9444 - FAX: (818) 774-0822 


WE BUY EXCESS INVENTORY 


COVERT CATALOG2000 


BRAND NEW: 


The Latest, Up-to-date, Hands-on 
Supplier and Source Guide for: 

® Electronic surveillance equipment 

= Covert video cameras and transmitters 

= Counter measures gear 

= Entry supplies 

® Electronic tracking systems 

= Compuler surveillance and remote viewing 


Equipment, exact addresses and ordering info 
from 15 countries!! 220 pages — $39.95 


| 3555 S El Camino Real, San Mateo, CA 94403 
Phone 650-513-5549 m fax 650-728-0525 or 
www.intelligence.to (no “dot com”) 


' 
= 


dmdsystems.com 


[electronic test & mfg) 
{test} 


[specialized equipment) 
[computers] 


ee 
DMD SysTems REcoveERY, Inc. 


602 305-848 


fax 602 305 6490 + email infoOderds ystems com 


‘ € — 
‘Doctor GB card /'Xchanger 
‘a ae: 
3% & for Professional Game Developers 
as 


vee ‘ 5 lis 
Doctor card is — —., 


eaiieelf 


E-mail ; salesaiupstategames.com Fax : ( 
P.O. Box 40184 Rochester, NY 14604 U.S.A. 


capacitor of the second 555 timer (right), which generates the sweep needed 
for the scope display. Be aware that this is just an expanded block diagram 
(I've never built it) and the values listed are only ballpark figures — values that 
you can start with, but will have to tweak to match your scope's and car's 
needs. If you run into problems using an inductive pickup, | suggest an NE2H 
neon lamp coupled to a homemade optical sensor using shrink tubing. 


I-Worm.ExploreZip Cures — Free! 


7 \ new Internet Worm virus, called |-Worm.ExploreZip (I've seen it 
r— \spelled many different ways), is hitting corporate networks and end- 
user PCs around the world at an extremely rapid pace. Once a PC is infected 
it will reply using MAPI to every E-Mail received by that PC. The reply E-Mail 
contains a copy of the worm and reads as follows: 


oHi "name of recipient” ! 

ol received your email and | shall send you a reply ASAP. 
oTill then, take a look at the attached zipped docs. 
Sincerely 


!|-Worm.ExploreZip contains a very malicious payload. It uses Microsoft 
Outlook or Microsoft Exchange's MAPI to mail itself out by replying to the 
messages you receive. It attaches a file called "ZIPPED_FILES.EXE" that, upon 
execution, infects the recipient's PC. Unknowingly, users execute the attach- 
ment since it has the familiar icon of a Winzip file and it apparently comes 
from a known source or friend. 

Fortunately, it's not a very destructive virus in that lost data can be recov- 
ered. Unfortunately, some companies are capitalizing on this malady, to the 
tune of hundreds of dollars. | did a search of the web — with the help of 
http://www.internetwire.com — and found three top-notch companies that 
are willing to fix the problem for free. Here they are. 

¢ Emergency Undelete, a free utility originally developed to recover 
accidentally deleted files from Windows NT network disks, is being used by 
companies all over the world to help recover data destroyed by the 
ExploreZip worm. It can be downloaded free at http:/Iwww.undelete.com. 

* GFI, leading developer of E-Mail security and management software, 
offers a freeware version of Mail essentials for Exchange/SMTP that's able to 
protect a corporate E-Mail system from the dangerous data-destroying E-Mail 
virus, Worm.ExploreZip. Other anti-spam features in the freeware Mail essen- 
tials version include checking for incorrect "From" headers and addresses in 
the E-Mail body, real-time black hole list support and more. The freeware anti- 
spam version can be downloaded from: http://www.gficomms.com/mes 
index.htm. The download contains all the Mail essentials features, valid for 60 
days; however, the anti-spam feature does not expire and remains fully func- 
tional. 

* Panda Software has added detection and disinfecting of this extreme- 
ly dangerous Internet worm to their software programs, and has posted free 
"good-riddance” software on its website at http://www.pandasoftware.com. 

TJ Byers 
Q & A Editor 


MAILBAG 


Dear T}: 
Regarding your May '99 answer for the reader wanting a VGA cable for 
his Macintosh Ilsi, the llsi and earlier Macs don't do VGA. They have only a 
couple of scan modes and VGA isn't one of 'em. The Ilsi does 640 x 480 at 
Apple's own 67 Hz rate. The first Macs to do VGA, at 60 Hz, were the LCill 
— the model released after the Ilsi. So, while your info about how to build a 
VGA cable for Mac is correct, it won't be helping the particular reader who 
requested it. | suspect that some SVGA monitors can handle this, but none 
that | have in house. Also make sure to tell the reader to wire the cable for 
640 x 480 mode. 
Fred Martin 
via Internet 


Response: 

| wasn't aware that the scan rate changed somewhere between models. 
Neither did my sources, who sell this adapter cable. In case you missed the 
answer, here is the pinouts of the adapter again — corrected for SVGA moni- 
tors that can do 640 x 480 at 67 Hz. Thanks Fred! 


TJ Byers 
Q & A Editor 
Mac Ilsi SVGA monitor 
Pin Pin Function 
| 6 Red GND 
2 l Red 
3 -- Composite TTL sync 
4 -- Monitor sense 2 
5 2 Green 
6 7 Green GND 
7 - Monitor sense | 
8 -- not used 
9 3 Blue 
10 - Monitor sense 0 
Il - GND 
12 14 Vertical sync 
13 8 Blue GND 
14 10 Horizontal sync GND 
15 13 Horizontal sync 
Dear T} 


| read with interest your remarks on GR Variacs in the June ‘99 issue, but 
was sorry you did not remark on the real novelty of the Variac design: the use 
of a graphite brush which made contact with several turns of the winding at 
once, but had enough resistance to not load the nearly shorted turns too 
much. This feature provides a smoothly adjustable voltage rather than steps as 
would have been the case of a metallic contact moving from turn to turn, and 
not touching two at once. 


SOLAR POWERED 

SPACE EXPLORER KIT 

Do you wart to have the ultimate go-anywhere solar 
powered educational car? If so, this is the one for you 
This car is the “Sport Utility” type of solar cars, able to 
slowly rumble like a tank over grass, small stones or 
obstacles, and up slopes (40° or less)! This easy to 
ee ee a tank type 
drive mechanism, and decals to customize your vehicle 
includes many fun and exciting experiments and a brief 


| POWERFUL 
| SOLAR MODULE 


Series, mounted on a 


& electronic projects. 
Gi496 = $14.95 ea. 


| Compact module consists of 3 amorphous silicon solar cells connected in 

glass epoxy board and then coated with a clear epoxy. 
Size only 4 1/2’ x 2 5/8” x 1/16” but produces an incredible 1.6V open circuit 
voltage and up to 400ma short circuit current, These are great for powering 
smail DC motors to make hundreds of unique solar powered cars, boats, fans, fia 


5408 
Scottsdale, AZ 85261 


PO Box 


nga of space exploration! Perfect for summer fun of as an introduction to solar power 
No special tools are required to assemble this car and all of the soldering is already done for | SMALL EFFICIENT 

you! Size of the space explorer is aproximately 8” Lx4 1/4" W. Can operateon2AAbatteries | MOTOR & FAN BLADE 

| Works perfectly with the solar panell sold above, this motor 
| features solder tinned connection posts and smail 2° 

= | Overall dia. push on fan blade. 


G1495 $2.75 


(not included) or it can operate without batteries with its efficient Sotar Panel (included) 
G1492 $29.95 ea. 
ROBOTICS/ 

GENERATOR 


http://www.goldmine-elec.com 


NOTE: All items subject to prior sale; All prices expire 10-01-99 
For Phone Orders Call: 800-445-0697 
O! Fax Your Orders to: (602) 661-8259 


GEAR DRIVE 


PLUS MOTOR KIT Dy e 
High torque motor and gear drive LL a 
sere hcapebe 
ficient DC motor, a black 
gether housing, j Plarspoeos 1 plastic pinion gear forthe motor, 2356" Long hexagonal 
steel shaft, a small steel shaft, and an orange plastic crank. Comes with 2 simple diagram 


| 


15VDC 400MA ADAPTER } 
Special Adapter made for Sega Channel. Plugs into standard | Se a5 py es 
120VAC outlet and features a 5mm female barrel plug with center Ol NM Cabos requ 
(+). Has built in ferrite bead RF interference filter. Special blowout 


pice 
G1357M 99¢ ea. 


Catalog ( (602) 451- 7454 
payee yoo pel gf oe Cpe sy We accept Master 
ve however, we cannot acce; 

the US itinimani Foreign Oréer Amount 
“CORDLESS PHONE BATTERY 


yCard, 
on orders 
plus a minimum $10 S&H) 


gear box motor assembly. After assembly you can use the unit to CDS CELL BLOWOUT 
attach your wheels to the shaft and you'll have a powerful drive train capabie of providing 
forward or backward motion for robots, small tanks, etc, or anything that high torque and 
low speed is a requirement. The motot/gearbox can operate from the solar module (above. 
center 61496) of any voltage from 1.5V to SVDC. Brand new and in kit form. 


G1509 $8.95 


in light. Brand new! 


Light sensitive COS cell varies resistance according to ambient light 
Perfect for thousands of light sensitive alarms, robots, automatic door 
sensors, etc. Resistance in darkness is over 1 meg, and less than 200 


61479 5/$1.00 © 1000/$150.00 * 10,000/$1200.00 


This 3 call nicad button pack is rated 3.6V@280mAh. Size is 1" 
Tall x 1" Dia. has blue vinyl sleeve, flexible color coded wires and 
small female connector. Prime brand new. Sold for up to $9.00 
each elsewhere 

G1508 $1.49 ea. 5 for $7.00 


GIANT ROUND FAN 


ROBOT WHEELS AND AXLE 

Set af two 1 1/2” Dia. bright orange wheels which press onto the above 
hexagonal shaft and a set of two 1 1/2" Dla orange wheels that press onto 
a 3 5/6" Dia round shaft (for use on the front of your robot or other 
application). You geta total of 4 wheels and 1 front axle/shaft with this set. 


G1521 $2.00/set 


| TEST LEADS WITH CLIPS 
Package of 10 test leads with clips. You get 10 total test leads (2 red, 


2 black, 2 green, 2 yellow, and 2 white). Each has a clip on each end | volume of air. Reliable heavy duty design. Requires 36VDC @ 
and is 13 1/2” tong. operating. Primeand 


G1498 Packageof10 $2.49 


YrTTipriity Tit 
Write in 52 on Reader Service Card. 


| When you have a major cooling job, you need this giant 6 3/ 
4" Dia. x 2” Thick metal case fan. Brand new type TASO0DC 
Nidec BETA V™ model A33400-29 provides a tremendous 


70amp. No finger guard so be careful when 
worth much more than our low price! 


G1522 $10.95 ea. 
SSOSSSOHSHSSSOHOOSOSSOSSOOOSOOO 
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you play with robots, 
model planes, or boats, there are 
motors inside which supply the 
muscles and habits that make 
them go. Choosing the right motor for your 
project, though, can be a daunting experience. 
Motors that provide locomotion aren't the same 
as those that move robotic arms or guide a 


Basically, controller motors come in three 
flavors: servos, steppers, and encoders. Each 
operates differently and each performs a specific 
task, In this discussion, | explain the differences 
between the three and their application. |’ll also 
show you the control circuitry needed to make 
them perform as expected. 

Unfortunately, the length of my discoveries 
ran a lot longer than | originally planned, and 
longer than the editor is willing to put up with in 
a single issue, so I've broken it up. The first part 
deals with servos. it includes ail the theory you 
ever wanted to know about servos, and were 
sorry you asked, It also includes the circuitry 
needed to make your servo jump through hoops. 

The next installment is on stepper motors 
— which aren't servos! Steppers spin, and servos 
actuate. So, with that in mind, let’s take a look at 
servos, 


Servos 


The term “servo” actually defines any sys- 
tem where a small force controls a larger one, 


Servos, Steppers, and 
Encoders = Part 


and encompasses both mechanical and electrical 
controllers. In the electronics and hobby world, 
the word servo usually means an R/C (remote 
control) servo motor — the kind typically found 
in model airplanes and RadioShack cars. 

Of course, they find widespread use in 
robotics, too, This is the type of servo I'll focus 
on in this article. 

Unlike what most of us think of as a motor, 
a servo motor isn’t free running. That is, it does- 
n’t spin like motors used to drive the wheels of a 
robot or R/C race car. Instead of spinning round 
and round, the output of a servo motor simply 
assumes a position and holds it. There’s a posi- 
tion encoder attached to the motor’s shaft that 
reports the absolute position of the shaft back 
to a controller. 

If there’s an error in the position, the servo 
takes corrective action to twist the shaft to the 
proper position. Most servos have a span of 180 
degrees from full left to right, but this can vary 
from 90 degrees to 270 degrees, depending on 
the servo. 

Servos are generally used where back-and- 
forth motion is required, in applications like: 


* Robotic arms and grippers 

* Sweep scanning for robotic sight and 
sound sensors 

* R/C airplane elevator, rudder, and throttle 

* R/C car steering and throttle 

* Pan and tilt for security cameras 


M | MECHANICAL 


POSITION 
SENSOR 


FEEDBACK 
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by TJ Byers 


Servo Construction 


Servos are constructed from three basic ele- 
ments: a motor, a feedback device, and a feed- 
back loop (Figure 1). 


Servo Motors 


For hobby and robotic applications, DC 
motors are preferred over AC motors because 
they generate greater torque for their size and 
weight. The output from the motor’s shaft is con- 
nected to a gearbox (usually called a gearhead) 
that reduces the motor’s speed to a usable out- 
put speed. The gearhead ratio between the RPM 
speed of the drive motor and the output shaft 
determines the response time and the torque of 
the servo. 

The torque is measured in inch ounces, usu- 
ally listed as oz-in or oz/in. The listed torque is 
the maximum force the servo will exert on an 
object one inch from the shaft. The farther away 
from the shaft you go, the less torque is available. 
The formula is simple: 


Torque = Distance x Force 


Let’s say the servo is rated at 100 oz-in. This 
means it can lift a 100-ounce weight when the 
weight is attached one inch from the shaft. Move 
that point out to two inches, and the force drops 
to 50 ounces. Three inches is 33 ounces, and so 
forth. Most servos have a torque that falls some- 
where between |0 oz-in and 300 oz-in, with the 
popular hobby models within the 20 oz-in to 150 
oz-in range. 

The higher the input-to-output gearhead 
ratio, the greater the output torque — but the 
lower the output RPM. The slower the shaft 
turns, the more time it takes for the servo to 
respond to changes in shaft position. Depending 
on the servo, the response time can be any- 
where between 0.10 and 1.5 seconds. The faster 
ones are used for airplane surface controls and 
the slower ones, which usually have higher 
torque, are used in sailing ships to raise the sail. 

The construction of the gearhead is critical 
to servo life. Most of the hobby models use plas- 
tic gears that often wear out after 100 hours of 
use. If the servo is energized but not moving, as 
in a holding state, that time doesn’t count — just 
the motion time. Adding to the longivity problem 
of these low-end servos is the shaft bearing 
which is plastic, too. Medium-priced servos have 
metal gears and a metal bearing that stand up 
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better under heavy use.At the top of 


the line, you'll find heavy-duty gear- 
heads with ball-bearing bushings. 


Servo Feedback 


Critical to servo operation is a 
position sensor: a device that monitors 
the angle of the shaft and feeds it back 
to the controller. In virtually every 
case, the sensor is a potentiometer 
(variable resistor) wired in a ratiomet- 
ric feedback configuration (Figure 2). 

In this configuration, the wiper of 
the potentiometer is tied to the posi- 
tive input of an error op amp. The top 
of the potentiometer is connected to 
Vec (typically +5 volts) and the bot- 
tom is returned to GND. The poten- 
tiometer shaft is physically attached to 
the output shaft using a I:! ratio gear 
so that the potentiometer is in step 
with the output shaft. 

The negative input of the error 
amp is connected to a reference volt, 
the value of which is set by the pulse 
width on the signal wire. (More on 
that later.) This voltage sets the posi- 
tion of the servo shaft. When the volt- 
age across the wiper 
equals that of the reference voltage, 
the control circuit stops the motor 
and locks the shaft into position. 

For the sake of argument, let's set 

Vec at +5 volts (typically Vcc servo 
voltages range from 4 to 6 volts). This 
means that a reference of 2.5 volts will 
set the shaft position to exactly one- 
half of the servo's full sweep. Likewise, 
1.25 volts is one-quarter of the sweep, 
and 3.75 volts is three-quarters of the 
sweep — plus all of the increments in 
between. 

Like the gearhead, the potentiometer is a 
source of potential failure — and inaccuracy. In 
many cheap servos, the potentiometers are 
made of plastic, which get gritty, and wear out 
rather quickly. What happens is that the servo 
will jitter or hunt for an exact position. Not sur- 
prisingly, the lifetime of the gearhead is matched 
to that of the potentiometer. Both wear out at 
just about the same time. Medium-priced servos 


generally have sealed potentiometers to keep the 


Table |. Wire colors for popular servo motors 
Negative (-) Signal 


Mfg Positive (+) 
Airtronics Red 
Sanwa Red 

Red 


dust out and make the potentiometer last a lot 
longer. Again, the quality of the metal gears is 
paired with the potentiometer for an equal life- 
time. 


Servo Control 


Now that you're totally bored with servo 
motor theory, here’s some real hands-on stuff. 
Specifically, what does it take electronic-wise to 
make the servo shaft turn? 
Surprisingly, not a lot; a single 
555 timer chip makes an excel- 
lent servo controller. 

As explained above, it’s a 
changing reference voltage that 
positions the shaft. This refer- 
ence voltage is derived from an 
input pulse to the signal or 
control wire (typically white). 
The reference voltage is 
derived from the width of the 
signal input pulse, not the repe- 
tition rate. The range is 
between 0.5 mS and 2.5 mS, 
depending on the particular 


servo, with |.5 mS defined as mid 
range — halfway through the sweep 
regardless of the sweep arc. 

Put in the scenario above, if the 
input pulse is 1.5 mS, then the refer- 
ence voltage is 2.5 volts, and the 
shaft’s rotation is resting at half rota- 
tion. Assuming that we have a typical 
180-degree servo with a | mS to 2 mS 
pulse width range, a | mS pulse sets 
the servo shaft position at 0 degrees 
and a 2 mS pulse twists the dial to 
180 degrees; 1.5 mS puts it at 90 
degrees. 


This timing is independent of the 
servo's Vcc or rotational range: 1.5 mS 
always sets the sweep at mid scale. 
Keep in mind, though, that the mini- 
mum and maximum pulse widths will 
vary from servo to servo, and should 
not be exceeded. If you try to com- 
mand the servo to a position beyond 
its physical limits, it will hum, jitter, and 
eventually burn out. 

However, servos will not hold 
their position forever. The signal pulse 
must be repeated periodically for the 
servo to stay in position. The maxi- 
mum amount of time that can pass 
before the servo will stop holding its 
position is called the command repeti- 
tion rate, usually every 10 mS to 40 
mS — about 20 Hz to 80 Hz. You can 
repeat the pulse more often than this, 
but not less often. If the repetition 
rate drops below 50 mS, the servo 
ceases to be a servo and, instead, 
becames a “98-pound weakling” that 
can be shoved around. 


Servo Drivers 


Okay, here's the circuit you've 
been waiting for (Figure 3). The 10k position 
potentiometer adjusts the pulse width between 
| mS and 2 mS, the range typically used in small 
hobby (40 oz/in) servos, with the center setting 
generating a 1.5 mS pulse width. The pulse 
repeats every 20 mS, for a repetition rate of 50 
Hz. The IN34A is a pulse shaping diode that 
sharpens the fall time. The red and black servo 
leads are +6 volts (Vcc) and GND, respectively, 
and the white lead from the servo is the control 
wire. 

Trust me. This circuit works all the time — 
done it, been there. If you need a bigger sweep, 
you can try stretching the pulse width limits by 
increasing the value of the 68k resistor. But at 
the first sound of chatter, back off. You've hit the 
limit. 


Not Done Yet! 


No, there's a lot more to come. Just remem- 
ber that servos actuate — move like limbs — 
and steppers rotate — like fan motors. With that 
in mind, we'll continue this discussion next time. 

Next time, I'll serve up a full platter of step- 
per motor theory and circuits. NV 
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Also, since crystals cannot easily be 
made for very high frequencies, it will be fol- 
lowed by a multiplier chain which will then 
double or triple the output frequency. 

Along with that information, you will also 
have to know if it is series or parallel reso- 
nant, how much capacitance the crystal will 
be working with in the oscillator, and the 
required frequency tolerance. 

In short, you need to know all of what 
the designer of the radio knew when the 
original crystal was specified, and that was 
much more than just crystal frequency. 

Rather than try to engineer your own 
crystal, the easiest path is to call up a cus- 
tom crystal grinder and order one for your 
specific radio and frequency. They keep a 
database of the necessary information, so all 
you need to do is to tell them what receive 
frequency you want and they take care of 
the rest. 

A good Internet source can be found at 
www.geocities.com/CapeCanaveral/8701/ 
mega/xtals.htm 

Listed on that page are two of the largest 
and oldest custom crystal makers: JAN 
Crystals, Ft. Myers, FL 33906-6017, 1-800- 
526-9825; and ICM, Oklahoma City, OK 
73126-0330, 1-800-426-9825. Give these 
folks a call and they can probably get you 
what you need in a week or so. 

Dave Sarraf 
Via Internet 


Dear Nuts & Volts: 

The bridge circuit offered by TJ Byers in the 
April '99 issue (page 77), and the "corrected" cir- 
cuit given in July ’99 (page 34), have dangerous 
short circuits across the power line. 

In the July circuit, the lower quad's NW 
diode and the upper quad's SW diode short the 
power line on positive excursions. The negative 
excursion is shorted by the upper SW and lower 
NW diodes. The circuit is dangerous and should 
not be used. The short circuits are present 
because the circuit is trying to connect the 115 
VAC line across the upper and lower capacitors 
at the same time. 

Reasonable simple circuits are a 160V full- 
wave single supply. (using four four diodes) or a 
+160V half-wave supply (using two diodes). 
Since the application uses a transformer, there is 
no need for a 320V supply, making a 160V full- 
wave supply a good bet. 

Be careful when working with the power line. 
The schematic should have a fuse in the power 
lead to guard against shorts caused by wiring or 
design errors. When testing power line circuits, 
keep one hand in your pocket and use a GFCI. 

Gerald Roylance 
via Internet 


Dear Nuts & Volts: 
TJ Byers’ comments about DSS Signal 
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Splitting have some errors. 

Right hand circular polarization (RHCP) is 
not the same as vertical polarization, nor is 
LHCP the same as horizontal polarization. 

Waves are usually characterized as linear- 
ly polarized or circularly polarized (or a linear 
combination of the two called elliptic polar- 
ization). 

The direction refers to the electric field 
component of the wave. Linearly polarized 
antennas are suitable for ground communica- 
tions because both stations can agree to ori- 
ent their antennas in the same direction. Thus 
amateur radio operators have vertically polar- 
ized whip antennas and horizontally polarized 
dipoles and yagis. 

Linear polarization does not work well on 
most satellites. For cooling and stability, a 
satellite is constantly spinning. Instead of 
sending a linearly polarized signal, they send 
a circularly polarized signal. The electric field 
can rotate around to right (RHCP) or to the 
left (LHCP). 

Although a linearly polarized antenna will 
receive either an RHCP or an LHCP signal, a 
correctly designed circularly polarized anten- 
na gets 3 dB more signal and rejects the other 
(undesired) circular polarization. 

The article points out that RHCP and 
LHCP allow the DSS broadcaster to double 
the number of channels by sorting out the 
right polarization. The first diagram, however, 
puts both RHCP and LHCP signals on the 
same coax. 

The receivers cannot separate the polar- 
izations (that was the LNB's job!), so both 
receivers will produce trash. 

There is another reason why a splitter 
isn't a good idea, and Mike Quinn guessed it 
when he thought the signals might be too 
weak. Signal-to-noise ratios are important for 
DSS broadcasters, and using a passive split- 
ter will lower the SNR by at least 3 dB. A lower 
SNR means more bit errors, so your MPEG 
decoder will generate more trash, especially 
when it rains. 

That aside, there are DSS splitters for 
sale, and they skirt the DC signaling voltage 
fights by putting a DC block in one leg. 
Ordinary TV splitters (50-500 MHz) don't 
have the frequency range for satellite signals 
(1-2 GHz). 

The bottom line is you need a dual LNB 
for complete independence of the set-top 
boxes. When you get to three set-top boxes, 
there are multiplexers that connect to a dual 
LNB and provide three DSS ports. 

Some of these multiplexers will even com- 
bine the signal from a local TV antenna so 
you don't need to run two cables (one satellite 
TV, one ordinary TV) to each receiver. 

Gerald Roylance 
via Internet 


CEeGiEGue 


Continued from page 16 


Response: 

Right hand circular polarization (RHCP) is 
not the same as vertical polarization, nor is 
LHCP the same as horizontal polarization. | know 
the difference between polar, vertical, and hori- 
zontal polarization. The people at the Good Guys 
don't. That's why my answer was worded the way 
it was. Many sales people doen't even know 
about polarization, much less the technical 
aspects of circular vs. polar. 

As to the block diagram, that came from an 
installation manual. BTW, the reader who asked, 
did it the way | suggested, and it works. | always 
answer the question online before printing them. 
That's not to say I don't make mistakes, ‘cause | 
do; | just try to minimize them. Check out some 
of my DSS answers in earlier columns. 

Thanks for your input, and look forward to 
hearing from you in the future. You keep me on 
my toes. 

TJ Byers 


Continued from page 16 
E-Mail: Voice 1-800- 
268-9898, 4 94. Fax: 416-490-8993. 


FULL SERVICE FOR 
YOUR PC 


's computers. As well as 
reacting to existing issues, System Mechanic 
allows the user to conveniently and preemptively 


problems from reoccurring, increase speed, and 
ensure reliability. as 

ii are not appliances 
microwave washing machines — an 
automobile is a much comparison,” 
Noah Rowles, president of lolo "All 
computers need regular maintenance and similar 


Keep comprehensive logs and statistics. 
Mechanic 3.0 will be available in June 
1999 from lolo for $59.95. 
It 95, 98, or NT with at least 8 


more information, contact lolo 
626-793-3993 or 877-239-IOLO or visit 
www.iolo.com. 
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by Fred Blechman 


The LED Digital Thermometer — which 
can be assembled from an under-S38.00 
kit or from scratch — can measure temper- 
atures in all kinds of environments from 
-040 degrees to +100 degrees Centigrade 
or (with modification) from -040 degrees 
to +212 degrees Fahrenheit. 

Designed with a probe for dipping in 
liquids, it can also be used for ambient 
temperature measurements. Three large 
seven-segment LED digital displays pro- 
vide visibility in darkness. 


Background 


Several types of measuring 
“instruments” are in common use. 
For example, most homes use mea- 
suring Cups to measure volume, 
scales to measure weight, clocks to 
measure the passage of time, and 
thermometers to measure tempera- 
ture. Modern technology has provid- 
ed digital readouts for many of these 
devices. 

Initially, light emitting diodes 
(LEDs) using seven-segment digital 
displays were used. These were easily 
readable in the dark, but difficult to 
read in daylight. More recently, liquid 
crystal displays (LCDs) — unread- 
able in the dark without a special 
“backlight” — have become popular. 
LED digital clocks and digital weigh- 
ing scales are still common, but LED 
digital thermometers — readable in 
the dark — are relatively rare or 


very expensive. 
Measuring Temperature 


The most common (and least 
expensive) thermometer consists of 
a closed glass tube filled with a col- 
ored organic liquid — such as alco- 
hol — of known thermal expansion. 
The expansion is small, being about 
one thousandth of the original vol- 
ume per degree Centigrade for alco- 
hol. The more expensive (and more 
accurate) thermometers use mer- 
cury as the liquid, such as in clinical 
thermometers used to measure 
body temperature. The “height” of 
the liquid column in relation to an 
engraved calibrated scale indicates 
temperature. 

Another common thermometer 
is the wall-mounted type with a large 
circular dial. Some of these consist of 
a spiral capillary tube with either liq- 
uid or gas that changes state or 
phase with temperature. The chang- 
ing pressure or the volume in the 


system activates gears and levers to 
move a pointer above the circular 
scale. Others — such as common 
wall thermostats — typically use a 
spiral bimetallic strip that depends 
on the differential thermal expansion 
of two dissimilar metals.As the tem- 
perature changes, the spiral strip 
curls or uncurls, resulting in move- 
ment of the pointer (or mercury 
switch) by mechanical coupling. 
None of the above thermome- 
ters lend themselves to electronic 


| temperature measurement beyond 


“on” or “off.” However, many metals, 
semiconductors, and ceramics 


_ change their electrical resistance 
' with temperature in a known and 


reproducible manner. 

This change in resistance results 
in a change of current or voltage, so 
it can be measured and then dis- 
played in an analog or digital fashion. 
This is the basis for the digital ther- 
mometer assembled in this construc- 
tion project. 


Digital Thermometer 


The CEKIT K-038 Digital 
Thermometer — which can be 


| assembled from a kit or from scratch 


— can measure temperatures in all 


kinds of environments from -040 


degrees to +100 degrees Centigrade, 

or with modification, from -040 

degrees to +212 degrees Fahrenheit. 
The temperature sensor can be 


| mounted at the end of a cable or 


probe for dipping in liquids, or it can 
be used for ambient temperature 
measurements. For example, in 
repairing electronic equipment, the 
probe could be used to monitor the 
temperature of an electronic compo- 
nent suspected of overheating. 

Three .56-inch-high red LED 
seven-segment digital displays pro- 
vide visibility in darkness. Although 
designed for short-time portable bat- 
tery use, we include the simple 


changes to allow use with plug-in 
external power that disconnects the 
battery, allowing constant operation. 

Although originally designed for 
measuring temperature in 
Centigrade (where 000-degrees is 
freezing, and 100-degrees is the boil- 
ing point of water), we describe the 
few changes to have it read in 
Fahrenheit (where 032-degrees is 
freezing and 212-degrees is the boil- 
ing point of water).We also include a 
temperature conversion table and 
formulas. 

It should be mentioned at this 


may be available only from National 
Semiconductor distributors; we 
could not find a mail-order source 


| or price. 


On the other hand, the K-038 
kit includes ALL parts and solder, 
plus a silkscreened etched and drilled 
printed circuit board, for a kit price 
of $37.95. 


Circuit Operation 


For an overview of how the K- 
038 works, look at its block diagram, 


| Figure 1.A known reference voltage 


The K-038 Digital Thermometer Kit has many 
parts, including a fairly complex silkscreened 


printed circuit board. 


point that some of the parts neces- 


| sary for this project may be difficult 
, to find, or expensive. For example, 


we checked the price of the 40-pin 
ICL7107CPL 3-1/2-digit A/D convert- 
er 40-pin DIP integrated circuit from 
Thompson Consumer Electronics 
(their stock number SK 10279) — 
$25.00! Mouser has it for under 
$7.00. The three seven-segment dis- 
plays cost about $2.00 each — if you 
can find them! And the LM335 tem- 
perature sensor integrated circuit 


The assembled 
K-038 has wires 
going to the 
power switch, the 
battery snap, and 
the temperature 
sensor. 


is provided by IC4. This is amplified 
and adjusted by IC3 and fed to one 
input of the analog/digital converter, 
ICI.At the same time, the tempera- 
ture sensor, IC5, feeds a voltage that 
depends on temperature to the 
other voltage input of ICI. 

ICI is designed to compare the 
two voltage inputs and, using internal 
dual-slope conversion and drive cir- 
cuitry, provides the appropriate out- 
puts to light common-anode seven- 


+ segment LED displays. 
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Great Books for Hobbyists, 
Students, Engineers ... 


Simple, Low-Cost Electronics 


by Fred Blechman 


comes with a complete discussion of circuit 
theory and parts list, as well as information 


Controlling the World with Your PC 
by Paul Bergsman 

PC Disk Included! 

Connect your 

computer to the real 

world and make itdo 

useful work like 


The Forrest Mims Engineer’s 
Notebook 
by Forrest Mims III 


operation. Contains lots of useful application 
circuits—an essential reference for every 
hobbyist. 1-878707-12-4/256 pages/$19.95 


Order on the Web! 

For these and other great books 
on electronics, visit: 
www.LLH-Publishing.com 
or 
call 1-800-247-6553 to use a 


major credit card, or send check or 
money order to: 


LL 


Technology Publishing 
3578 Old Rail Road 
Eagle Rock, VA 24085 


88 write in 110 on Reader Service Card. 


The schematic (Figure 2) shows 


the complete circuit, and allows a 
more complete description of exact- 
ly how all this occurs. Obviously, the 
heart of the entire device is IC, an 
ICL7107CPL 40-pin plastic dual- 
inline-pin (DIP) integrated circuit. 
The pinouts of ICI are shown in 
Figure 3.1CI is designed to operate 


from a +5V and -5V supply. However, 


to operate from a single +5V supply, 
a negative supply can be generated 
from OSC 3 pin 38 of ICI with 
two diodes, two capacitors, and 

an inexpensive IC.As shown in 
Figure 2,1C2 — a 1|6-pin 

CD4049B hex inverter — C6, 

C7, DI,and D2 perform this 
function, and provide a DC volt- 
age to pin 26, the V- pin of ICI. 

Internal ICI circuitry con- 
nected to pins 38, 39, and 40 is 
used with capacitor Cl and 
resistor R7 to create an oscilla- 
tor operating at about 48kHz as 
a “clock” used in the dual-slope 
conversion process. This provides 
about three readings per second. 
(See Nuts & Volts, March '98, 

“Build the Elenco $20.00 Digital 
Multimeter Kit,” for a more com- 
plete explanation of the dual- 
slope conversion process.) 

Capacitors C2, C3, C4, C5, and 
resistor RI | are external compo- 
nents required for proper ICI oper- 
ation. Pin | of ICI receives a regulat- 
ed +5V from a 9V DC battery or 
power supply feeding VRI, an 
LM7805 voltage regulator, together 
with filtering capacitors C8 and C9, 
with ICI pin 21 as the ground 
return. 

The voltage at pin 36 compared 
to the voltage at pin 35 of ICI 
determines the scale at which ICI 
measures input voltage. This is deter- 
mined by the setting of multi-turn 
potentiometer R8, fed by resistor R9 
from the regulated +5 volt supply, as 
you'll see during “Calibration.” 

Two input voltages are provided 


K-038 Digital Thermometer Parts List 


All resistors 1/4-watt 5% carbon 
RI, RS, R9 - 5.6K 
R2 - 8.2K 


Pore 


La 
~~ 


to ICI at pins 30 and 31. One is sta- 
ble, the other varies with tempera- 
ture, and ICI measures this differ- 


_ ence and converts this measurement 


to light the appropriate digital num- 
bers on the display. 

The voltage fed to IN LO pin 30 
of IC! comes from the pin 6 output 
of IC3, an LM301 operational amplifi- 
er eight-pin integrated circuit. |C4, an 
LM336 2.5-volt zener diode is fed 
from the 9V supply through resistor 
RI. Its zener action provides 2.5 
volts to pin 3 of IC3. However, the 
other input of 1C3, pin 2 is adjusted 
(as you'll see during “Calibration”) by 
means of multi-turn potentiometer 
R3, R2, and feedback resistor R4, to 
provide a specific stable |C3 output 


: 


voltage to pin 30 of IC1.We'll call 
this Voltage A. This voltage sets the 
temperature range to be read. 

The voltage fed to IN HI pin 31 


_ of ICI comes from a network com- 
posed of resistors RS and R10, multi- 
__ turn potentiometer R6, and 


adjustable temperature sensor IC5, 
an LM335. 

ICS is shown in Figure 4. This 
three-pin temperature sensor looks 
like a transistor, but is actually an 
integrated circuit with 16 transistors, 
two capacitors, and 10 resistors! The 
voltage across its output is adjustable 
by the voltage seen at the AD] pin. 
Once adjusted, the positive terminal 
then increases in |0-millivolt (0.01 
volt) increments with each positive 


IC3 - LM301 operational amplifier 
IC4 - LM336 2.5-volt zener diode 


IC5 - LM335 temperature sensor 
VRI - LM7805 5-volt regulator 


DISP1,2,3,4 - .56-inch 7-segment hi 


-efficiency red common- 


anode display (MAN6960 or equivalent) 


4 >i 10-turn 5K potentiometers SI SPST slide switch 


e potentiomete Miscellaneous: Printed circuit board etched, drilled, and silk- 
Re A ae sie . - screened; nine-volt battery snap; three IC sockets (eight-pin, 


RIO-1 megohm 16-pin, and 40-pin); hookup wires; solder. 
Bre RIN R14, RI5 - 470-ohm psec parts for Fahrenheit conversion: 
R17 - 10K 


Capacitors are 50V ceramic disc unless otherwise 


Cr 1O0pF 


R3 - 50K multi-turn potentiometer 


C2, C8 - 0.1mF Source 

C3 - 0.0i1mF 

C4, C6 - 0.047mF A salen kit of all parts above (possibly even including the 
C5 - 0.22mF the time you read this) is available as the 


tional parts by 
CEKIT K-038 Digital Thermometer Kit from Centerpoint 
Electronics, Inc., 5241 Lincoln Avenue, Suite A6, Cypress, CA 
90630. The price $37.95 plus $5.00 shipping and handling. 
California residents add 7.75% sales tax. Phones: (800) 272- 
2737 or (714) 821-1100. Fax: (714) 828-0282. Call or fax 
for their FREE |4-page Educational Electronic Kits Catalog. 
Internet: http://www.cpcares.com. 


C7 - |OmF 25V electrolytic 

C9 - ImF 25V electrolytic or tantalum 

C10 - 47pF 

DI, D2 - 1IN4148 signal diode 

D3, D4 - Red 5mm round LED 

D5 - Yellow flat LED 

ICI - ICL7107CPL 3-1/2 digit A/D converter 
IC2 - CD4049B hex inverter 


Figure 3: ICP71O7CPL 
3-1/2 Digit AJD Converter 
Pinout 


ADJ+ - 
Figure 4; LM335 


Temperature Sensor 
Pinout 


change of one degree Centigrade. 

The incoming nine volts is 
adjusted by R6 (during “Calibration’’) 
so the voltage provided by the sen- 
sor at the intersection of R6 and 
RIO reflects the actual temperature 
of ICS. We'll call this intersection 
Voltage B. 

The difference between Voltage 
A (stable) and Voltage B (sensor tem- 
perature) provides the analog input 
to ICI, which then converts this ana- 
log voltage to a digital display read- 
out. 

Figure 5 is a pinout of the com- 
mon-anode seven-segment LED dis- 
play. Each display is connected to 
positive 5V, with each segment of 
each display “seeking” ground. The 
output of ICI, by providing a path to 
ground, determines which segments 
of each display are lighted, and there- 
fore the number displayed. 

Resistor R14 provides a path to 
ground for the decimal point of the 
second display, so that the maximum 
displayed number is 99.9. If that num- 
ber is exceeded, pin 19 of ICI pro- 
vides a path to ground to red LED 
D3 and dropping resistor R12, light- 
ing D3 for an “Out of Range” indica- 
tion. If the display reads below 00.0, 
then polarity pin 20 of ICI provides 
a ground path for yellow flat LED D5 
and dropping resistor R13, lighting 
D5 to indicate a negative sign. LED 
D4 and dropping resistor RI5 simu- _ 


late a degree symbol. 
Construction 


As mentioned earlier, some of 
the parts required for this project 
may be difficult to find, or expensive. 
Although you could build this project 
from the information provided, we 
will assume you are assembling the 
K-038 from the kit described under 
“Source.” 


The printed circuit board layout 
is shown in Figure 6, and the parts 
layout using this board is shown in 
Figure 7.A total of 10 jumpers are 
used, and there are almost 200 sol- 
der connections! 

Use special care in orienting 
polarity-sensitive parts (like diodes, 
LEDs, electrolytic capacitors), and 
properly orienting the integrated cir- 
cuits in their sockets or solder loca- 
tions. Also be certain to get the 
proper resistor and potentiometer 
values in the proper locations or 
later calibration will be impossible. 

You must decide if you will be 
using the K-038 strictly as an envi- 
ronmental thermometer, or to mea- 
sure the temperature of fluids or 
other “off board” items. If you are 
going to measure off-board, you will 
need to make a temperature “probe” 
by connecting the three leads of ICS, 
the temperature sensor, through a 
three-lead cable to the proper pads 
on the printed circuit board. The 
sensor can be mounted sticking out 
of a simple tube (we used the front 
end of a plastic ball-point pen bar- 


rel). Fill the tube with epoxy for insu- 


lation between leads when placed in 
fluids. 

You might also give thought to 
packaging (discussed later) in which 
case, you might wish to mount the 
power switch, S!, off the board. The 
voltage regulator, VRI, gets pretty 
hot in extended operation, and you 
might want to add a heatsink to the 
tab, bearing in mind that the tab is 
connected internally to the 
GROUND pin of VRI. 


Quick Test 


When a 9V battery is connect- 
ed, and switch S! is turned on, all the 
displays and LED D4 should light up, 
as well as the decimal point of the 
center display. To make sure all seg- 
ments of each of the three displays 
are connected, briefly connect +5 
volts (NOT +9 voits!!) to TEST pin 
37 of ICI. This should light all seg- 
ments, showing 88.8. If not, refer to 
“Troubleshooting.” 

Don’t be alarmed if the reading 
does not seem to be correct. The K- 
038 needs calibration. 


Calibration 


In order for the K-038 to have 
the proper range and “track” tem- 
perature properly, it is necessary to 
adjust the three potentiometers. R8 
is adjusted so that exactly one volt, 
measured with a digital voltmeter, 
appears between pin 36 (positive 
voltmeter lead) and pin 35 (common 
voltmeter lead) of IC!1.This sets the 
analog input voltage range of ICI 
from 0 to 2 volts, allowing a range of 
200 degrees at a sensor input of 0.01 
volts per degree. This is beyond the 
range needed for reading -40.0 to 
+99.9 degrees Centigrade. 

The next adjustment is made to 
R3, which is set to read exactly 2.73 
volts between output pin 6 and 


WALAWNOWUAHL 
TVLISIa 


The K-038 was packaged in an empty translucent 
plastic case from a video cassette, and labelled 
using a computer desktop publishing program. 


The circuit board, power switch, external power 
jack, and battery are all mounted to the case lid. 


ground pin 4 of IC3, the LM301 
operational amplifier. This sets 
Voltage A (pin 30 of IC) so that 
when Voltage A and Voltage B are 
identical, the display will read 00.0. 
The final adjustment is made to 
R6, and this depends on knowing the 
actual sensor temperature. If, for 
example, the sensor is at a room 
temperature of 22 degrees 
Centigrade, simply adjust R8 until the 
display reads 22.0. If the sensor is in 


Go Wire 


G poe for just 


a liquid that has a known Centigrade 
temperature, use that figure for set- 
ting R6. In any case, the voltage at 


| the intersection of R6 and RIO 


(Voltage B) will be higher or lower 
than pin 30 (Voltage A) by 0.01 volts 
per degree Centigrade difference 
between the sensor temperature and 
0 degrees Centigrade. 

To aid you in converting from 
Centigrade to Fahrenheit tempera- 
tures, see Table |. The formulas for 


eless: 
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Write in 107 on Reader Service Card. 
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Serial in, graphics out. 


Almost too easy. 


These serial displays take RS-232 at 2400 or 9600 baud 
and produce stunning text and graphics on a supertwist 
LCD screen. See our complete line at www.seetron.com. 
All models are in stock for immediate delivery. 


120x32-pixel LCD 


soxi2a. $99.00 

Same size as 2x16 text LCD 
Editable font(s) in 4 sizes 
Up to 6 screens in EEPROM 
Easy terminal protocol 


(3.2 x 1.4 in.) 


» GI2864 
128x64-pixel LCD 
$199.00 BOX-126L-4 


Large, sharp LCD 

Editable font(s) 

Up to 14 screens in flash 
Separate text, graphics layers 
DB9 connector built in 

AC adapter jack built in 

Easy terminal protocol 


(3.7 X 2.8 in.) 


www.seetron.com 


Write in 108 on Reader Service Card. 


E-Math Pro Windows version! 


E-Math 


Features 


® Over 300 formulas 
© Ability to rotate equations. 

® Solve for any variable. 

® Help for each equation. 

© Win95, Win98, NT compatible 


S| 


i 


ce 


VN NDVI, 


| 


Formula Categories: 


(A) Fundamental DC Formulas 

(B) Fundamental AC Formulas 

(C) RL and RC Circuits 

(D) RLC Impedance Magnitude and Phase 
(E) L’s, C’c, R's and Conductors 

(F) Magnetics #1, Basic Equations 

(G) Magnetics #2, Losses 

(H) Magnetics #3, Design Equations 

(I) Waveshapes and Miscellaneous Power 
(J) Transmission Lines 

(K) Pulse Forming Networks 

(L) Buck and Boost Topologies 

(M) Flyback and Forward Converters 

(N) Half/Full Bridge and Push-Pull Topologies 
(O) Passive Filters 

(P) Active Filters 

(Q) Thermal Calculations 


E-Math Pro Windows v1.0 
$49.95 


Bytech Services 


www.bytechservices.com 

US Toll-free: 1-888-422-7521 
Voice/FAX (360) 422-7520 

(R) Semiconductors and Integrated Circuits 


Dealer and Distributor 
inguiries — YES 
(S) Radar, Antennas and Noise 
AIMEEBE | 2y2000 services 


Write in 108 on Reader Service Card. 
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conversion are: 


Fahrenheit Degrees = 

(1.8 times Centigrade Degrees) 
+ 32 

Centigrade Degrees = 
(Fahrenheit Degrees - 32) 
times .5555 


Troubleshooting 


If the displays don’t come on 
when you apply power, check for 
approximately +9V DC at the input 
pin of VRI (right pin looking down 
on PC board with displays at the top 
of the board) and +5V DC at the 
output (left) pin. The center pin and 
metal tab are ground. 

Once you have power, the dis- 
plays should come on. Connect +5V 
briefly to TEST pin 37 of ICI to 
assure that all segments (but not all 
decimal points) light. Looking at 
Figure 5, you'll see how the seg- 
ments are identified (A-G). The 
schematic (Figure 2 and Figure 3) 
shows you which pins on ICI drive 
each segment of each display. If a 
segment doesn’t light during TEST, 
check the solder connections at ICI 
and the display. 

Any other problems can proba- 
bly be traced to a bad solder joint, 
an incorrect part location, improper 
orientation of a polarity-sensitive 
part, or an IC plugged in “back- 
wards.” Troubleshooting is more of 
an art than a science, and takes 
patience, as well as thought. 


Modifications 


As this is being written, the 
manufacturer of the K-038 kit is 
planning to modify the circuit board 
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27 
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and provide the additional parts to 
allow you to build the kit for either 
Centigrade or Fahrenheit readout. If 
your kit has this option, follow the 
kit instructions. 

However, if you are building 
from scratch with the circuit and PC 
board shown, then there are only 
some small changes needed. For one 
thing, since your displays will now 
read in full digits (-032 to +212 and 
beyond), the decimal point is no 
longer needed, so remove resistor 
R14. 

Resistors R16 (2.2K) and RI7 
(10K) are added to the circuit as 
shown in Figure 8.This is most easily 
done at the bottom of the printed 
circuit board. 

Remove Jumper 7, noting the 
top and bottom solder pads from 
which it is removed. Now solder one 
end of R16 to the pin 3 pad of IC3. 
Solder one end of RI7 to the bot- 
tom pad from which Jumper 7 was 
removed. Next, connect the free 
ends of RI6 and RI7 to the top 
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Digital Thermometer K-038 


point where Jumper 7 was removed. 
Note that Voltage B is now at the 
intersection of R10, R16, and R17. 

One other change is required. 
Unsolder 5K potentiometer R3 and 
replace it with a SOK multi-turn 
potentiometer. This completes the 
changes, but now you must recali- 
brate. Set potentiometer R8, as 
before, to one volt between pins 36 
(positive) and 35. This allows an ana- 
log input voltage range of zero to 
two volts, the same as with 
Centigrade readings. 

Set the replaced potentiometer 
R3 to a new voltage of 2.554 volts 
from output pin 6 and ground pin 4 


play LA6960 


of 1C3, the LM30! operational ampli- 
fier. This sets Voltage A (pin 30 of 
ICI) so that when Voltage A and 
Voltage B are identical, the display 
will read 000.With the new resistor 
network connected to ICS, the 
Voltage A to Voltage B difference is 
one millivolt (0.001 volts) for each 
one degree Fahrenheit change in 
sensor temperature. 

Now adjust potentiometer R6 
so the display reads the actual sen- 
sor Fahrenheit temperature, and you 
are finished with the conversion. 

When operated on battery 
power, the K-038 uses about 200 
millamperes, which is well beyond 
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Boonton . Q Standard HP 87538, Network Analyzer, Opt. 002,006,010 ........ $8,000 
Boonton 2500, OC Range $250 \4p 8756A, Scalar Network Analyzer ...........0+. $1,500 
Boonton 4200: Power "$500 HP 8901A, Modulation Analyzer... .... 6... 222-0. $1,000 
Boonton 4220/5 1013, $600 HP 89038, Audio Analyzer, Opt. 001... ............. $2,000 
Boonton 4300, Power Meter, $1,200 HP 89200, Dual-Mode Cellular Mobile Test System 
Bruel & Kjaer 1612, Bandpass Filter . .... . se Opt 002,008 094 5 <5 co sis esaxensoauesccspeceen $8,000 
Calif. inst. 101T, AC Power Source... ..........--+ - $400 HP £3617A, DC Power Supply, 0-40V, 1A ....-. 6... 00s $250 
Eaton 380K11, Frequency Synthesizer, 1-2000MHz . . . . $2,000 ip pagea Power Sensor, 12.4-18GHZ...........---. $100 
EIP’ 371, Source Locking Microwave Counter, 18GHz.. . . $1,000 115 vanea power Sensor, 8.2-12.4GHz $100 
EIP 578, Source Locking Microwave Counter, 26.5GHz. . $2,200 Pipa ot tae daa eee CRY 
EIP $31, Microwave Source, .01-18.6GHz, Opt. 9320 . . . $6,000 Hughes 8010H, TWT Amplifier, -8GHz ....-........ $1,000 
Soha hiyge Medley oe Ue Se balseakoas SORT ERCESS pond Huntron HTR 10058, Tracker Component Tester ........ $200 
Portable Calibrator... 0... .e cece eee eees Huntron 5100DS, Computer Controtied Troubleshooting 
Fluke 5408, Thermal Transfer Standard... .....-. +... QM. <o0r csinscaesinseinpecacaans en coespec 200 
Fee AA Erogrammable Resistance Calirator.--- $1,000 Keithley 192, Programmable OMM, 6.5 Digits, HPIB ..... $800 
yn , VOHz-11MHz.... . $300 ; : 
Fluke 6080A/AN Syn., .5-1024MHz ........ $4,000 Keithley 195A, Digital Multimeter . ..-..--+.++-++s+00+ $300 
Fluke 8520A, Digital Multimeter ............2-..s-00. $250 Keithley 614, Electrometer ........-. 2... .e ec ee sess $700 
Fluke 89224, True AMSVolimeter..............---.- $250 Krohn-Hite 3202, Filter, LP. HP, BP, Unused ........... $350 
FIs 1160001, Frenwency St aoe Leeds & North 1091, Capacitor Decade, .001uF-tuF .... $150 
General Merowave 478A, Peak Power cir ..........§700 Metonatics NSIS2640W, Noise Source, 26.5-40GHz...... pone 
General Radio 1557, Vibration Calibrator RS x: Se NM so cms ess taiecesnen yd 
Gigatronics 600/6-12, $1,000 Ming HT-21, Handy IC Tester... .,-.-..-.-+seeeeeees $100 
Gigatronics 600/10-18, Freq "500 Narda 5082, High Directivity Bridge, 2-18GHz.......... $300 
Gigatronics 910, Frequency Syn 4 Narda 5292 Directional Coupler, 1-18GHz............. $200 
OBE . 2. ee eneerearsresseccrererseees $8,000 Racal Dana 1515, Delay Pulse Generator ............. $500 


a Racal Dana 1992, Frequency Counter, High Stab........ $500 
$200 Racal Dana 9082P, Signal Gen. 1.5-520MHZ ......<... $400 

Simco A300, Aerostat Anti-static ... 0... eesesveeeees $100 
Tek 134, Probe Amplifier for P6021 & P6022........... $100 
Tek 1470, NTSC Color Sync & Test Sig. Generator...... . $500 
Tek 1502, TDA, Opt. 4, Chart Recorder ..... 2.2.0.5. 


Tek 1503/01/05, TDR, Scale in Meters ...... 0.605555 

Tek 178, Linear IC Test Fixture, For §77 ...... 0.1.20 $150 
Tek 17300, Digital Wavelorm Monitor... 2.0... .6.600+ $500 
Tek 2246, Oscilloscope, 4-Channel, 100MHz, Cursors. . . $1,200 
Tek 2432, Scope, Digital, 300MHz, 4 Channel. HPIB. .. . $2,000 
$400 Tok 24454, Scope, 150MHz, 4 Channel ............. $1,200 
Tek 2445B, Scope, 150MHz, 4 Trace, HPIB........... $1,500 
$500 Tek 2465, Scope, 300MHz, 4 Channel .............. $1,500 
Tek 305DMM, Scope, 10MHz, Dual Trace, DMM, battery . . $500 


Tek 318, Logic Analyzer wipods........-..++sss+0.. $500 
eer ieee cee ee: $100 ‘Tek 464, Seope, 100M Dual Trace, Storage ........., $400 
HP 3325/01/02, Function Gen., Opt.01/02 ..........$1,500 "ek 492, Spectrum Analyzer, Opt. 01/02...........4. $4,500 
HP 33322H, Attenuator, DC-18GHz | Spectrum Analyz0t.........00esese0ees 

HP 339A. Distortion 


too Tek 7020, Programmable Digitizer 

Tek 7811, Sampling Unit wiS4 
Tek AM503/A6302, Current Probe, Amp & Power Supply . . $800 
Tek DC503, Universal Counter Timer TMS00 . . re 


oneaiaabetebowe . . $2,000 Uujeiso's)bielntel Seas 


SO Sree y, $900 Tek SG502, Sig. Gen, SH2-SOKHZ .....-..- 22+ ++ +++ +. $200 

1 4 .. $1,600 Tek TDS410, Digitizing Oscilloscope, 1SOMHz........, $2,800 

a Sa ... $200 Tek TDS410A, Digitizing Scope, 200MHz, Opt. 13,1F . . . $3,000 
oience eelbee $500 Tek TG501, Time Mark Generator ............ 0.00565 


Mah FAA 668 iccasvasin a anatedea Sere abeas eee 

Brie ay Ungar 4624, Solder, Desolder Station ...........0...4 
WOpt. 18, 18GHz ---- sees reer ee ge ees Valhalla 2000, Auto Digital Watt-Ammeter ............. $200 
uu: +++ +++ $250 Wy. Data 5110, Semiconductor Tester, Invout Circuit ...... $150 
, ae. Wavetek 178, 50MHz Programmable Waveform Syn. . . . $1,000 
Wavetek 180, Sweep/Function Generator. ............. $200 
Wavetek 185, Sweep Function Gen. .0001-5MHz ....... $400 
Wavetek 186, 5MHz Phase Lock Generator............ $200 
Wavetek 1084, Signal Gen. Sweeper, 3.5-4.5GHz ....... $300 
Wavetek 1910, XY Monitor, Dual Trace ............... $400 
Wavetek 452, Filter, Dual Hi/Lo, 1Hz-10KHz ........... $450 
ee Wavetek 7530A, FFT Spectrum Analyzer 0-100KHz .... . $500 
g , A-TSOOMHZ. 2... 6. Wavetek 907, Signal Generator, 7-11GHz ............. $600 
i. 8559A, Analyzer, 01-21GHz......-. 6. $2,000 Wavetek 955, Micro Source, 7.5-12.4GHz, AM, FM, 


i) te Wiltron 560-7K50, AF Detector, 10MHz-40GHz ......... 
HP 8569A, . 10MH2z-22GHz........ $5,000 Wiltron 6100, Sweeper Mainframe. ...........--..5.5 $250 
Wiltron 62130, RF Plug-in, 10MHz-4.2GHz ........-... $400 

Wiltron 62190, RF Plug-in, 2-8GHZ.........0c0s0eeee $200 
$400 Wittron 62230, RF Plug-in, 4-124GHz..... 0.0... 0s 00 $250 
Wiltron 62290, AF Plug-in, 7.9-18.5GHz .............. $300 
- Wiltron 62FF75, VSWR Bridge, 10-1000MHz .......... $150 
; a AMM... Wiltron 6NF50, Autotester, 1-1500MHz, for 640......... $100 

HP 8660C, Freq Syn w/B6603A & 86635A, 2.6GHz... . . $2,500 Wiltron 7B50, Detector, 1-1500MHz, for 640 ........... $100 


= MONTHLY CLEARANCE SALE ~<© 


HP 3325A PROGRAMMABLE FREQUENCY SYNTHESIZER, 
-001Hz-21MHz, 11 DIGIT DISPLAY, HPIB PROGRAMMABLE, 
OUTPUT ImvV-10V INTO 50. $795 


PHELPS INSTRUMENTS isa 


2631 Hillside Ave., Norco, CA 91760 
Nuts & Volts Magazine/Auoust 1999 91 


909-279-7347 » FAX 909-279-7323 


TrTEeCH ForRUNR 


Continued from page 32 


engine speed for GON. It should read 
from 50 CPM to 65 CPM. 


A dirt cheap and simple way to 
measure the frequency output of 
your engine-driven generator is to 
use a clock! Yes, a clock! Older style 
clocks used a synchronous motor 
that relied on the 60 Hz stability of 
the power line to determine time. 

It is important to use a motor dri- 
ven clock, preferably with a sweep 
second hand. Adjust the speed of the 
engine up or down to make a 
"minute" of indicated clock time equal 
to a true minute, as determined say 
by your wristwatch. 

Michael Mruzek 
via Internet 


ANSWERS TO #6996 - JUNE 1999 

According to a dairy farmer 
friend who owns a PTO-driven gener- 
ator, measuring generator speed is 
done with the _ instrumentation 
already on the tractor and generator. 

Since the PTO is connected to 
the engine through a fixed-ratio gear 
reducer, the engine's tachometer will 
indicate PTO speed after dividing the 
reading by the gearbox ratio. 

Some tractor tachometers have 
the PTO speed already on them as a 
secondary calibration, much like car 
speedometers that are calibrated for 
MPH and KPH. Also, PTO-driven gen- 
erators almost always have a fre- 
quency meter as part of their instru- 
ment set. 

When running the generator, my 
farmer friend relies on this instead of 
the tractor’s tachometer. 

If you don't have either of these 
instruments, you have a few options. 
The first — and perhaps the simplest 
— would be to install a tach on the 
tractor. Find out the gear ratio 
between the engine and the PTO, 
then divide the tach reading by this 
ratio to get the PTO speed. 

Since almost all implements, 
including generators, are designed 
for a PTO speed of 540 RPM, just 
open up the throttle to a speed just a 
little faster, then apply the load to the 
generator. You can find your PTO 
gearbox ratio by inspection — crank 
the engine by hand [does yours have 
a hand starter on the front?) and 
count. How many turns the engine 
makes for one turn of the PTO. 

lf you don't want to or can't 
install a tach, you have several low- 
cost options. The first is to build a 
frequency meter. Install several mag- 
nets on the PTO shaft and a Hall sen- 
sor to measure PTO rotation. Feed 
that signal to a frequencyto-voltage 
converter such as a one-shot, a dedi- 
cated V-F chip, or a PLL, then con- 
nect the output of that circuit to an 
indicator such as a bargraph or a 
meter. 

Another method would be to 
monitor the output of the generator 
with a frequency counter. Use a step- 


down transformer to both reduce 
the voltage of the signal and to pro- 
vide isolation. A simple bell trans- 
former would do. Finally, check with 
Fair Radio Sales www-fairradio.com 
to see if they have any surplus vibrat- 
ing reed frequency meters. 

These were used extensively by 
the military because they were 
rugged and reliable. They fell out of 
favor largely because they became 
much more expensive to manufac- 
ture than modern electronic indica- 
tors. 

As a final word, check the gener- 
ator carefully prior to using it on a 
critical or expensive load. Make sure 
it keeps its output voltage within a 
reasonable range under full, partial, 
and notoad conditions, and check 
that it is properly fused and ground- 
ed. 


ANSWER TO #7992 - JULY 1999 

! need information on building a 
variable frequency drive for a single 
phase motor. | would like to build one 
to adjust the speed on a wood turn- 
ing lathe. 


Single phase motors are wound 
for a given frequency, due to their 
impedance. Altering the frequency 
will overheat the windings. What you 
want is one of two methods of alter- 
ing the voltage while keeping the cur- 
rent the same. 

One method is to use a “auto 
transformer” commonly referred to 
as a “variac.” 

The other method uses a “chop- 
per” which is used readily as a “light 
dimmer." 

The light dimmer is sold at most 
hardware stores for around $5.00 
and it works quite well, but it has 
some flaws. As you lower the voltage 
very low on a motor, the “chopped” 
pulses are noticeable on the lathe 
and cause pulsing in the motor which 
can affect the finish of the cut. At 
medium to high speed, there is no 
noticeable pulsing. 

The other method — the Variac 
— is the best and most reliable 
method of total control over a 
motor’s speed. It consists of two 
transformers in one that move in 
relationship to each other keeping 
the current totally constant while low- 
ering the output side of the sec- 
ondary transformer in voltage only. 

This method not only has zero 
pulsing, but it is electronically quieter 
in terms of radio noise. | prefer the 
transformer over the chopper, but 
either works well. 

A 600 watt variac sells for 
around $20.00 to $40.00 used, 
while a new one can cost any where 
from $50.00 to over $100.00. The 
chopper sells for $5.00 and that is 
always a consideration. 

Chris 
Bieber, CA 
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the suggested drain for a typical 9V 
radio battery.As soon as the voltage 
drops below about seven volts, the 
K-038 readings become erratic. If 
you wish to add the capability of 
powering the K-038 externally, any 
common wall-piug transformer DC 
power supply can be used, as long as 
it supplies about nine volts at 250 
milliamperes or more. 

Figure 9 shows how a standard 
closed-circuit phone jack can be 
wired to disconnect the battery 
when external power is used. If you 
use external power, be certain it is 
DC, and that the polarity of the 
external power is proper. 


Packaging 
As shown in the photos, we 


packaged the K-038 Digital 
Thermometer in an empty translu- 
cent case designed to hold a video 
cassette. Since it was made of thin 
plastic, it was relatively easy to cut 
access holes and a “window” to 
view the digital display. 

The printed circuit board was 
mounted display-up in the cover of 
the case using four screws and 
nuts. The switch and external 
power jack were also mounted on 
the cover, and the battery was held 
inside the cover with double-sided 


The sensor cable and probe 
come out through a notch in the 
bottom of the case. 

Labels were made using a 
desktop publishing computer pro- 
gram, and pasted to the cover. NV 


CYCLONE ROBOT KIT 


y 
Powered by a wireless remote radio controller, 
Cyclone responds instantly to commands of ‘spin,’ 
‘swivel,’ ‘forward,’ ‘backward,’ ‘left,’ or ‘right’ Six dif- 


¥) ferent 
4 lenges, including s 
# titions. Control sti 
= even as Cyclone swivels wildly from left to right. 
Cyclone possesses a certain mystery and stands 


, es if~ val 
E cs 


IC-T81A TRANSCEIVER 


uency settings offer a multitude of chal- 
faces or timed, maze compe- 


_ 


com America announces their 

newest handheld, the IC-T81A. 
This radio has it all with four 
bands, excellent audio, 124- 
memory channels, water resis- 
tant construction, and Icom 
durability. 

The IC-T81A is only 2.3” in 
width by 4.2” in height and 1.1” 
thick, weighing only 9.9 oz. This 
slim, yet powerful radio covers 
the 6M, 2M, and 400 MHz at 5 


- £ 


evened 


CP-550 HIGH-SPEED 8051 CARD 


/ 7 f- er “Ss, 


apart from other MOVIT family 
members. Its unique sei 
includes domes that protrude 
from the sides of two parallel 
wheels and see-through mem- 
brane that permits interior 
viewing to engage the eye. 
Engineers also will be intrigued 
by: a motion system based 
upon drive wheels and concen- 
tric discs that allow the user to 
propel its movement and, a ballast created by the bat- 
teries’ weight to keep Cyclone’s center vere 
Cyclone provides basic knowledge of wireless 
remote controllers and el of gear mechanism. 
Suggested retail price: $74.95. 


AMPHIBIOUS SOLAR VEHICLE 


his kit teaches and introduces the fundamentals of 
solar power through hands-on experiments. The 
sun or any intense mobile light can power the solar 
battery. The multiple function switch (solar or battery) 
allows this kit to be energized day or night, indoors or 


afford the user complete control outdoors 


Its scientifically structured catamaran design 
reduces water resistance and makes capsizing more 


’ 7 gO 


watts output power and 1 watt on the 1.2 GHz band. 
The IC-T81A boasts a five-position “joy stick” § 
control for easy control of set mode, tone, duplex, 
volume, operating band, scanning and more, as well 
as an alphanumeric display for memory channel 
naming. 
For more information, contact: 


ICOM AMERICA, INC. 
2380 116TH AVE. N.E., DEPT. NV 
BELLEVUE, WA 98004 
425-454-8155 FAX: 425-454-1509 
WEB: www.icomamerica.com 


@ ik 
chip 


execution, up to 3 
two full-duple 


timer, 16 interrupt 
RS-232 or RS-485 bufferin 
dar/clock chip. 


monitor debu 
the 87C550’'s 


code to be downloa 


Street Tough. 
Water Ready. 
Solar Powered. 


The Amphibious Solar Vehicle. 


a a sf 4 ’ . “3 


of on-chip EPROM, 1K bytes of on- 
SRAM, PWM outputs, up to 55 
digital 1/O lines, optimized instruction 
MHz clock speed, 
x serial ports, dual data 
pointers, power-fail reset, watchdo 
sources, 
enhanced STOP and IDLE operations. 

Other board features include RS- 
232 buffering on serial port 0, optional 
on serial 
port 1, and optional DS1286 calen- 


The CP-550 comes with s 
er software installed in 
PROM. During devel- 
opment, this abe allows user 

ed in two battery- 
backed RAM, and then tested. Once 
tested, user software can be burned into the available 


a es 
The user can explore different types of ener. | 
ah energy conversion with this land and water veil A 
cle. 

Discover the world of alternative evergy by learn- i 
ing what materials solar batteries are made from, 7 * ae 
characteristics of solar batteries, advantages and dis- Wye" 
advantages of solar. As? 

Suggested selling price: $39.95. 

For more information, contact: 


OWI, INC.OWI, INC. 
17141 KINGSVIEW AVE., DEPT. NV 
CA 90746 


CARSON, 
310-515-1900 FAX: 310-515-1606 
E-MAIL: owi@ix.netcom.com 
WEB: http://owi-inc.com http://owirobot.com 


Showcase your New 
Products here! Send all 
press releases or intfor- 
tion/photos to: 


rian 


Pay yj 
Set a Fee 
sat<— 


> — A : ™ 5 ye * 
geazine 
New Product News 
430 Princeland Court, 
Corona, CA 91719 
or E-Mail to ws 
newproducts@nutsvolts.com .-* 
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A 
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BA-1 BALUN BOX 


> 


DG Electronics announces the introduc- 
tion of the BA-1 Balun Box. 

The 4:1 BA-1 provides an easy inter- 
face of ladder line and long-wire antennas 
to radio transceivers requiring an output 
impedance of 50 to 75 ohms. 

This device is also the perfect compli- 
ment to the AT-11, microprocessor con- 
trolled automatic antenna tuner. 

The BA-1 is sold in kit and assembled 
form. The kit assembles in about 20 min- 
utes and requires only minimal soldering 
skills. The BA-1 ships with an enclosure so 
there is nothing else required to complete 
the kit. The finished kit measures only 4.7 
in. x 6.1 in. X 1.2 in. and weighs only 6 oz. 
Frequency coverage is 1.8 to 30 MHz and 
peak input power is 200 watts. 

The BA-1 Balun kit retails for $25.00 

lus shipping. The assembled BA-1 retails 
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board EPROM. or $30.00. 

he CP-550 is a high-speed 8051 card featuring an For more information, contact: For more information, contact: 

optional LCD display and keypad. It uses the recently ALLEN SYSTEMS LDG ELECTRONICS, INC. 
. ’ 
wanes ory 87C550 MPU. en 2346 BRANDON RD., DEPT. NV 1445 PARRAN RD., DEPT. NV 

e LCD dis lay option supports two configurations: COLUMBUS, OH 43221 ST. LEONARD, MD 20685 
two lines of 20 c aracters, or four lines of 20 characters. 614-488-7122 410-586-2177 FAX: 410-586-8475 
The microcontroller used on the CP-550 is the E-MAIL: allensys@aol.com E-MAIL: Idg@l electrenics.com 

87C550, which is an enhanced 8051 family derivative. It WEB: http:/ /m esabors.sel com /allensys WEB: http: / www.ldgelectronics.com 


Si an eight-channel, 10-bit A/D converter, 8K bytes 
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www.web-tronics.com www.web-tronics.com www.web-tronics.com 
Fantastic DMM Offer! : 


Don't let this price fool you. This meter is a digital 


For IDE/Ultra DMA Hard Drives 


‘ , + Full Sized, 4 1/2 
multimeter designed for ineers and hobbyists. Equipped ° ‘ 
aieSitorctions and tairareiMeach tase position Digi We Sold Over 14,000 in 1998! 
ickly and easily selected with a simple turn of the * Frequency Range to This product can be used with any 3-1/2 IDE 
FUNCTION RANGE selector rotary switch. Rubber 20 KHz hard drive up to |" high. It includes an electronic 


* Capacitance Ranges 
from 2000 pF to 20 
uF 

* hFe, Audible 
Continuity, 20A 
max !000VDC/20A 
max & 700VAC 
max 

* Selectable Data 
Hold Function 


CSI-980 DMM | Our Most Sophisticated DMM 


keylock for safe removal and insertion. Made of 
ABS 707 fireproof plastic. Use this product to 
protect sensitive hard drive data, take your hard 
drive between work and home or even set up RH-10C-IDE 
different users with their own hard drives that they physically insert every time they use a 
PC. Other models available from C.S.I. include RH10 series and RH20 series, which are 
interchangeable within the same interface design (IDE or SCSI). 

Other Models are Available. See www.web-tronics.com under “hard drive and 
accessories” for more details and pictures. 


Boot Included! 
Display; 3-1/2 Digit LCD, 2! mm Figure Height with 
Automatic Polarity ~* 
Overrange Indication: 3 Least Significant Digits Blan 
Temperature for Guaranteed Accuracy: Bt 
5°C RH<75% 
Temperature Ranges: 
Operating: 0°C to 40°C (32°F to 104°F) 
Storage: -10°C to 50°C (14°F to 122°F) 
Power: 9V Alkaline or Carbon-Zinc Battery 
(NEDA 1604) a 


Low Battery Indication: BAT on Left of LCD Disp More DMMs O with RS-232 Interface & Software, 3-3/4 Digit, 4000 Count, More Details 
Newweighe 4 Sitio S-ecateer’O OurW b Site " Sr Auto-Ranging with Analog Bargraph Audible Test on our 
— Werte om Get All he Specs From Our wthione = * True RMS Mode * Continuity/Diode Test Web Site 

* [OMHz Frequency Counter + Logic Test 


* Auto Power OFF/"Keep ON" Mode 

* Fused 20A Input with Warning 
Beeper 

* Back Light 

* Data Hold/Run Mode 

* Safety Design ULI244 & VDE-041 1 

Protective Holster 

Silicon Test Leads 


+ Time Mode with Alarm, Clock, and Stop Watch 


CTRL-D 


* Dual Display 
¢ E to bookmark * 10 Location Memory 
E this site * Min, Max, Avg and Relative Mode 
With Ceramic * Decibel Measurement 
Heating Element for * Cap and Ind. Measurement 
More Accurate Tem fe py Don't forget : Bh pvegivahcintran 
Adjustment x ’ 


* 3 Conductor Ly the dash enya for Logic & ROG. GI69 PROTEK 506 
Grounded Powe 
Cord SR -> 4 
* 250°C-480°C me Ext , CCD Mini ‘VM3010PA 
ee , lpm F Board Cameras . 
* Fast Heating Feature Available. See Web! ‘ F In Business 2 r r 
: tem . + Low Power Consumption Pinhole 
For More Info See www.web-tronics.com Since 1971 + 1 Lux IMlumination ase 
+ Built-in Electronic Auto Iris LOR 
CCD B&W Board Cameras ! ee ss a VM1030A for Auto Light Compensation ; ft 
+ ASIC CCD Area Image Sensor } mmx38.5mmx28mm + Internal Synchronization a’ + (am 
Extremely Low Power Consumption eS with 6 infra-red si PobesuttVdaotpoan * 12Volts any qty. 
+ 0.5 Lux Min Illumination LEDs, 12V audio, 12V + 400 TV Lines > 
+ Built-in Electronic Auto Iris for Auto . 
Light Compensation 
“ ae a any qty. 
Detailed Specs on the Web 
» VM1030PA-B VM1035A se VM1036A 
30mmx30mmx25mm, 42mmx42mmx25mm : 


32mmx32mmx25mm 
Standard lens with audio, 
12V, reverse mirror 
image feature 


Standard lens with 
audio, 12V with back 
light compensation 


Bullet ccD Cameras ry 


Pinhole lens with 
audio, 12V 


any qty. 
Detailed Specs on the Web 


<> Protek Amazing Oscilloscope Offers 


Asia’s currencies are 
; -i° ’ — SSE ¢ -Tr devalued against U.S. dollars. 
Power Consumption ss pws een  # Fe any * Alternate Trigger 


ae * Internal Sync Seperator Circuit LATEST Take advantage of 


. ier banaptenm cot gal * Alt-Mag Sweep DESIGNS! prices while they last! 
* Delay Sweep (6510) 


Housing 
+ Extrememly Low 


+ Smart Rugged Metal > 4 


+ Built-in Electronic Auto Iris for Auto 


rgd nf Detailed . oN 

No Blooming, No Burning Geacs an #6504 - 40MHz 

+ 0.1 Min Lux Illumination (B&W), 1 Lux #6510 - 100MHz 
Min Lux Illumination (color) the Web 


-~ 7s = a 


iF Mini CCDs (B/W & Color) rE 
— — 
#6506 - 6OMHz 


aad 


+ Ultra Miniature Design 
+ Black & White Versions Only 25mm x 
25mm 


: olor Versions Only 32mm x 32mm Laas, ae, dae, Be ee 
+ Available in Standard Lens or Pinhole ereginiiara Tiead ax prices wel below’ What you may have rroabge-psratl . bape t Rseyoh Bryans Fant o 
Lens expected. These dual-trace, dual-channel, scopes have Alt- e ensitivity m m dd m iv m iv 
+ All include Audio Mag sweeps and provide simultaneous display of normal to5V/Div toS5V/Div toSV/Div to 5V/Div 
+ All include Pre-Wired Cable Harness and magnified traces. An internal sync seperator circuit Max Sweep Rate 2nS/Div 0.1pS/Div 0.1pS/Div 0.2yS/Div 
for Audio, Video & Power provides stable triggering of video signals. TV-H (TV line to0.2S/Div to0.2S/Div to0.2S/Div to 0.5S/Div 
* 12V Regulated Power Supply Required sean feature) and TV-V (TV frame synchronizing Delay Sweep YES  ALT-MAG ALT-MAG_ ALT-MAG 
requency) are automatically switched by the Time/Div 
(120mA typical power consumption) front-panel control. The user can view parallax-free bl iy neh Yo py os Hy 
* 0.1 LUX Rating (BIW), 1 LUX (color) waveform measurements on the large 6" rectangular CRT ursor Readou 
* CCD Area Image Sensor for Long that includes an illuminated internal 8x10 Div graticule CRT Volts 12KV 10KV 10KV 2KV 


Camera Life 
+ Back Light Compensation Circuit 
+ Built-in Electronic Auto Iris Lens 


For More Information See www.web-tronics.com 


HDD Heat Sink & Fan 
Heat Reduction System 


With Overvoltage Protection 


* Frequency Range: |OOKHz to 
and Variable DC Output 2,060MHz 
* Narrow Band FM (NFM), Wide 
Band FM (WFM),AM and Single 
a Side Band (SSB) Modulated Signals 
: May Be Measured 


* PLL Tuning System for Precise 
Frequency Measurement and 
Tuning 

+ LED Backlight LCD (192x192 dots) 


+ Built-In Frequency 


- > Fa a * The Ultimate Heat Reduction Camase 
= Removable Hard Drive Rack with Auto Door #SPS 1020G System for Hard Drives + Hand-Held and Battery 
o And Cooling Fan Specifications * Huge Aluminum Heat Sink, Plus Operated 
_ g —_ Input Voltage:AC | 10V +15%, Two Cooling Fans + All Functions are Menu 
* For 3,600 RPM ~ 5,400 RPM HDD a 50Hz/60Hz * Heat Terminator Mounts in Any Selected 
* Auto door on the outer frame 7 7 Output Voltage: DC 9V ~ 15V 5.25” FD.D. Bay ee for PC Interface 
* ABS material of outer frame, High efficiency my aY- variable * ForAll 3.5 Drives up to |" High wale 
coolingfan i _- Polarity: Negative ground * Hard Drive Heat Reduction up < Protek 
+ Worldwide patent pulling function handle Current (13.8v): 25A peak, 20A to 33% 
* CE Approved continuous 
* Coating iron bottom cover Overvoltage Protection HEAT TERM INATOR 
* For IDE interface Cooling fan inside chassis : #3201 
* For |" high 3.5" HDD , 
* Not compatible with our RH10 & RH20 series. Compatible with #MR-27 See the web site 10 oF rere See the web 
our RH17-IDE model. ils at www.web-tronics.com ; ; 
Horner -- for details See the web site for details site for details 


CIRCUIT SPECIALISTS, INC. 220 S. Country Club Dr., Mesa, AZ 85210 800-528-14171480-464-2485/FAX: 480-464-5824 


BOTH SINGLE AND DUAL 
DRIVE MODELS AVAILABLE. 


EXTERNAL SCSI-Il PORT WORKS 
LIKE A STANDARD CD WRITER 


FOR CREATING CUSTOM DISCS. 


INTERNAL A/V HARD DRIVE 


STORES DISC IMAGES FOR MULTIPLE 
COPIES, AND CUSTOM AUDIO DISCS. 


CD DUPE-IT! STAND ALONE CD DUPLICATOR 


coPYCcD wRiITECD uP 
pet S 


- @ 
Y a A 
SC RAB corporars systems center 


TOTALLY SELF CONTAINED, 
NO ADDITIONAL HARDWARE 
IS REQUIRED 


SOURCE CD 
TARGET #0 


TARGET #1 


MAKE CUSTOM DISCS WITH 
JUST THE MUSIC YOU LIKE. 


v 


ADVANCED FORMAT DETECTION 
PRODUCES PERFECT DUPLICATES 
ON STANDARD CD-R MEDIA. 


COPY ANY CD NOW. 


NO PC REQUIRED. 


DUPE-IT! 


Instantly copy music and 
CD-ROM compact discs. Make 
backup copies of your favorite 
music and software on rugged, 
permanent CDs. Produce com- 
pact discs quickly and economi- 
cally. No mastering or multimedia 
experience is required. 

Insert your original CD and 
press “start.” The multimedia 
processor quickly copies any disc 
to the internal A/V hard drive. 
Insert blank CDs and make as 
many copies as you like. You'll 
produce perfect duplicates. The 
system is totally self contained — 


no additional hardware is required. 


Musicians —ask about our pro-audio CD recorders. 


FROM $595! 
100 BLANK CDs $169! 


408 330-5524 


Just plug in the power cord 
and press “start’”— it's that easy. 

You can even make your own 
custom music CD without a PC! 
Insert your original CD's, select 
the tracks you want, and Dupe-It 
will copy them to the internal 
hard drive. Built in amplified 
stereo speakers allow you to pre- 
view the music before recording a 
CD. Then insert a blank CD, and 
you'll have a custom music CD 


with just the songs you want. 


With the included CD master- 
ing software, Dupe-It will work 
overtime as your personal CD 
design system. Just attach a 
SCSI cable to your PC or Mac, 
and you're ready to design and 
create your own original CD's. 
Similar systems used in duplication 
houses cost over $5,000. Now 
you can easily copy CDs yourself 


for a fraction of the price. 


CORPORATE SYSTEMS CENTER 
3310 WOODWARD AVE, SANTA CLARA, CA 95054 


WWW.DUPEIT.COM 


Software publishers—ask about our high-volume multi-drive duplication systems. 


Dupe-It is sold and intended for backup and in-house design purposes only. Copyright laws must be observed. 


Dual 8x20 model is pictured above. 


Write in 49 on Reader Service Card. 
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Learn how to program the BASIC Stamp from our free resources! 


If you're a hobbyist, consulting engineer, or student we're making it easier to learn how to 
program microcontrollers. We've spent a significant portion of 1999 with some specialists in 
robotics (Chuck Schoeffler, University of Idaho), environmental earth measurements (Tracy 
Allen, EME Systems), and the basics of programming (Matt Gilliland, |-Four). This resulted in a 
load of free microcontroller training material. Our curriculum and documentation is free for 
download at http://www.stampsinclass.com. 


The Stamps in Class curriculum will show how to build a robot from your Board of Education, 
read temperature data from a DS1620 digital thermometer, calibrate a sensor, build circuits 
from schematics, and efficiently wire a breadboard. The curriculum can take somebody with 
no experience and bring them to the point where they can write their own source code. It's 
built around the BASIC Stamp, but the concepts apply to many types of microcontrollers. 


What's a Microcontroller? 


Introduction to microcontroller interfac- 
ing. Learn how to light LEDs on the Board 
of Education, and program the BASIC 
Stamp to make them blink. Projects 
include a servo activated by a pho- 
toresistor (grocery store door) 
and conclude with a manual and 

digital potentiometer 


Earth Measurements 


Learn the BASIC Stamp for control as it 
relates to the earth, ocean, space, or fac- 
tory. Covers data collection, math conver- 
sion between C and F, and storing this data 
in EEPROM. Interface a light sensor with 
piezo speaker feedback.Create a feedback 
loop to control the level of water in a cup 
using a battery powered pump 


toll free 888.512.1024 
info www.parallaxinc.com 


See new Parallax products at five Fall 1999 Trade Shows! 
Complete information and tickets to these shows is shown at http://www.parallaxinc.com 


Sensors Expo Embedded Systems Conference Robo Expo Vintage Computer Festival 


Cleveland, Ohio San Jose, California 
September 14-16, 1999 ‘ September 26-30, 1999 


San Francisco, California Santa Clara, California 
October 2-3, 1999 October 2-3, 1999 


Booth 825 ’ Booth 5031, right at the entrance! Booth 1, right at the entrance! 


EMBEDDED 
SYSTEMS 


CONFERENCE INTERNATIONAL ROBOTICS EXPOSITION & CONF ORENCE 
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